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ABSTRACT 


The present study is concerned with the relationship of 
achievment and cognitive abilities. The purpose of this study was to 
examine the appropriateness of the Successive-Simultaneous processing 
model in analysing cognitive strategies, and to design a remedial 
program based on this model. Specifically, low and high achieving 
grade 3 children from Edmonton and low achieving native children from 
the Ermineskin School, Hobbema at the grade 3 level were chosen. 

A battery of tests including cognitive measures and standard- 
ized intelligence tests was administered. Scores from standardized 
achievement tests were obtained from school records. These scores 
were compared by analysis of variance and by factor analysis. A re- 
medial program was designed and presented to the Hobbema children. 

The results show that low achieving children have lower Verbal 
than Performance IQ scores. This was taken to suggest poor verbal a- 
bilities in these children. High achieving children appear to have 
high abilities in a wide range of tasks. It appeared that low achiev- 
ment was related not only to a lower intelligence but also to a dif- 
ferent pattern of skills. This pattern could be successfully interp- 
reted by means of the Successive-Simultaneous processing model. Low 
achieving ertdren were shown to be deficient in verbal-successive 
strategies. 

The comparisons between the low achieving Edmonton and Hobbema 
children demonstrated that the Hobbema children had a further deficien- 
cy in verbal abilities which was related to a difference in cultures. 


This was in addition to the verbal-successive difficulties both groups 
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shared. These two groups were shown to have some strengths in non- 
verbal abilities that were not taken advantage of by the academic 
process. 

By means of the remedial program administered to the Hobbema 
children it was shown that the magnitude of the verbal-successive de- 
ficiencies could be reduced. The group of children receiving maxi- 
mum teaching showed significant gains in visual and auditory memory 
and in word reading ability when compared to the group receiving min- 
imum intervention. At posttest, the Hobbema children were shown to 
have more appropriate strategies, and were more similar to other low 
achieving children. 

An analysis of the WISC profiles supported the interpretation 
that achievement was based on verbal abilities. Comparisons of factor 
structures for the groups in this study and another group of 10 year 
old children were made. They revealed that high achieving children 
were superior to an average group primarily in reasoning abilities and 
that low achieving children were inferior in understanding word mean- 
ings. 

Investigating the relationship between achievement, intelli- 
gence and cognitive skills, it was found that low achieving Edmonton 
children were Operating in terms of pre-reading and preconceptual 
skills. This was interpreted to mean that their poor verbal-successive 
skills limited their reading skills and conceptual abilities. High 
achieving children were shown to have successive and similtaneous 
strategies that are relatively independent of each other. For this 


reason they were able to match them more appropriately to the demands 
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of the task. 

The question of teaching specific skills vs. teaching general 
cognitive strategies was discussed. The latter was chosen because it 
required less time and it fostered more independence in attitudes to- 
ward learning. The intervention program based on the teaching of 


cognitive strategies was shown to be easily adaptable to classroom 


use. 
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CHAPTER I 
INTRODUCTION 


Cole and Bruner (1972) have offered some valuable insights into 
research, particularly that which is of a comparative nature. They an- 
alyze the distinction between capacity and performance, and conclude 
that erroneous conceptions of capacity often arise; a consequence of 
“culture-blind" inferences made from performance. In their model, cul- 
tural deprivation becomes a special case of cultural difference. This 
has two main implications for education. First the recognition that 
educational difficulties may result from a difference rather than an 
“intellectual disease" should raise the status of the student in the 
eyes of the teacher, and second that the teacher should focus on get- 
ting the child to transfer skills rather than on teaching new ones. 

The theoretical position stated above by Cole and Bruner pro- 
vide an orientation toward program development. However, this position 
does present problems of a practical and ultimately theoretical nature. 
Their assumption is that the (presumably) low achieving child in one 
cultural setting has equal abilities to others in a different setting, 
and that a knowledge of the relative strengths of the various children 
in these groups exists. 

In wade eind these points, Jensen (1968, 1969, 1970) argues 
that the abilities of various culturally deprived groups and cultural 
minorities are not necessarily equal to the abilities of the cultural 
mainstream. The two levels of ability, Level I which jis associative 


learning and Level II which is reasoning are disparately distributed. 
1 





1 937RAHD 
#01 TOUGOATHT 


ojnt atviptent sfdsulsy omoz bevstto sved (StEl) +venusd bans 5T0d 
“"6 YSAT .Sybisn svitsisqmoo 6 to 2f Mofiw Ish? yloslustiyeq ,do1s9297 
ShulsnOD bis ,sonsarotisq bas yitosqea meawred Hotionts2tb oft asyls 
to sonsupsenod 6 :s2tis nBsto Vitosdes Yo enotsqaonés evosnoi1e Sedt 
-fus ,fsbom yted¢ nl .sonsimotysa mov? shsn asonevstnt “bobid-evudlus" 
ettT .sonsyattit» FsqutTuo 16 o260 [Stosqe f& asnened notgevinaeb Ted 
tend notttapess sid eat -1oFSsouhs vot 2notisotiqnt atem owd 26rd 
M6 Wsdd vadtey sonsysttth 6 mov? dfu2ey ven 2otelyott?th Isnottsoubs 
ony nf thsbute sit to eutst2 ett satay bfuode “sesseth fautoslfesnt® 
~Jap fio evant bluere yarosst sat tats bNOboae bas ,YoHosed edt to ess 
-2ano wen pAitissss no nsdt roitey etitie yetehawd oF bitte sit pats 

~O1g vend brs sfod vd svods betste notiteaq Pasi dedoant adT 
nottraoqg 2tat ,evewoH .tnsmaqolseveb msygo%g biswot nottsinetyo née ably 
wien (sotfevoert yfstenrity bas faottoer1g & to amefdovq tns2s%q esob 
ono mi bitds pniverios wol (yfdemueayq) oft tend et notiqmuees theAT 
eOnftise Inewittth & nt evarito ot estdtlids feupe eed patddee Feasts 
nevbi ita euotrev aft to edtpnaite avtisiey ot to spbefwood 6 tent brs 
-232tx8 aquotp seedt ni 

asupys (OTOT .C2ef .8de1) nsensl. ,2tttog szedt gWtegsrbbs af 
“ght bait maere — metal hs perities ont dus 


rae en — Ke Pena aay Y aatatvon 






ae «na i 


ae _ se 





Level I abilities, he feels, are normally distributed throughout the 
total population but Level II abilities are differentially distributed 
with a bias toward the more advantaged groups. This results from the 
assortive mating within groups, which is the tendency for people to 
marry within their intellectual and socio-economic levels. The propo- 
Sition put forth by Jensen must be seriously considered. 

In investigating Jensen's model, Das (1972) failed to find the 
hypothesized ability levels. Instead using a principal factor analy- 
Sis he isolated two components which he termed Successive and Simultan- 
eous processing. In considering the nature of the task requirements, 
the simultaneous-successive distinction proposed by Luria (1966a, 1966b) 
seemed to be more appropriate in describing the processes. At a later 
point, Das (1973a, 1973b) isolated a factor which was named Speed. 

The present study attempts to examine high and low achievement 
in terms of basic cognitive processes such as simultaneous and succes- 
sive integration. Antecedents of low achievement are also considered 
in order to determine whether these are similar for Caucasian and Canad- 
ian native children. In addition to these, an intervention program 
which is based on the theoretical model of cognitive processes is de- 
signed and tried out on the native children. The efficacy of the inter- 


vention program is later tested. 
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CHAPTER II 


REVIEW OF THE LITERATURE 


Intelligence and the environment 

Usually, it is assumed that cognitive, perceptual and motor 
skills are acquired through "normal" processes of maturation. One of 
the unfortunate conclusions from this is that age or maturation is con- 
sidered to be more important to learning than experience. Even where 
early childhood learning has been explored, the largest number of stud- 
ies have been cross-sectional rather than longitudinal. IQ, for exam- 
ple, correlates with multiplicity of environmental indices. However, 
"few studies of any kind in the IQ area have been designed with the pre- 
cision necessary to illuminate these relationships" (Fowler, 1962, 

p. 125)." In addition, because most IQ tests are verbal, they tend to 
miss improvements in motor and non-verbal activities due to early stim- 
ulation. As a consequence, we know very little of the cognitive pat- 
terns of the preschool child (p. 127). 

Undoubtedly, one of the most important variables in early school 
learning are the prevalent learning processes, as well as the underlying 
emotional and personal attitudes. Fowler believes that most nursery 
school programs have been broad and uncertain in meaning and have rarely 
concentrated on the verbal aspect, so important in most IO measures. 
This, unfortunately, is true even in the studies with a definite cogni- 
tive orientation. The rationale for most IQ tests is an undefined en- 
tity, encompassing both verbal and non-verbal tasks "neither logically 


related, nor organized into types of abilities (p. 127)". Consequently 
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there is little known about the patterns of ability of preschool chil- 
dren. The IQ and nature-nurture controversy have obscured the fact 
that environment plays an essential role in development, however impor- 
tant the genetic aspects may be. "This dispute has seriously retarded 
interest in experimental work on preschool cognitive learning (Fowler, 
p. 128)". It is now generally agreed that the environment plays some 
role in development and thus it is the job of the psychologist to dis- 
cover how to best use the contributions of the environment. 

McDonald and Soeffling (1971) recognize that learning problems 
are not necessarily the child's response to the stimulus of the aca- 
demic world but, in fact, to many variables such as early linguistic 
and physical environments and even family dynamics. Thus, intellectual 
style, they feel, may be patterned by a child's exposure to the cogni- 
tive and linguistic styles of the parents. In addition, learning prob- 
lems may not be associated with any single factor--birth history, nutri- 
tion, environment, school entrance or heredity--but with a combination 
of some or all of these factors. 

Schooling, too, emerges as a factor, especially Western-type 
schooling with materials rich in symbolic representation (Price-Williams, 
1961; Bruner, 1971). Even when cognitive development has been assessed, 
mainly through conservation and identity problems, the underlying cogni- 
tive processes have not been closely examined. Schooling and urbaniza- 
tion tend to foster abstraction and the perception of wholes. In addi- 
tion, other environmental variables such as exposure to art, music, 
varied stimuli and perhaps symbolic or graphic representation affect the 


development of cognitive abilities. 
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The relationship of cognition to cultural variables is not eas- 
ily seen. We must note that the variables are not easy to isolate 
(Goulet, 1968). Language, for instance, is closely tied to culture, and 
may be inseparable from thinking (Bruner et al., 1966; Bruner, 1971). The 
multiplicity of variables compounds the problem and makes in-depth re- 


search extremely complicated. Breaking down intelligence into major 


patterns of abilities is one way of tackling this complex problem. 


Patterns of Ability 

Lesser, Fifer and Clark (1965) studied patterns of cognitive 
functioning among Negro, Chinese, Jewish and Puerto Rican children in 
New York City. They found significant differences in patterns of abil- 
ity across these groups. Chinese children were high in number, spatial 
reasoning, but were low on verbal scales while Puerto Rican children 
were highest on space and number, but were low on reasoning and verbal. 
Jewish children were highest on verbal and number abilities, but low on 
space and reasoning and Negro children were high on verbal and reason- 
ing scales, but low on space and number. Lesser, Fifer, and Clark con- 
cluded: "There seems little doubt that different emphases among ethnic 
groups in specified intellectual functions that are stimulated and en- 
couraged are reflected in their different organizations of mental abil- 
ities (p. 78)", Status effects occurred in all groups, but the patterns 
remained the same, with the middle class being high. Very often, how- 
ever, ethnicity is confounded with status and thus the effects are not 
clear. 

The study demonstrates differing patterns of abilities among 


subcultures and suggests that the environment is a major determiner of 
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cognitive functioning, if not necessarily in ability, at least in organ- 
ization. 

Cultural differences are not always accepted as the major de- 
terminants of differences in abilities. 

Jensen (1969) believes that the number of people who are consid- 
ered as culturally disadvantaged is generally overestimated by research- 
ers using the cultural difference model. Most of the individuals with 
below average IQ are simply where they belong on the normal distribu- 
tion curve. There is, however, a restricted number of people who are 
genuinely depressed in cognitive functioning as a result of environmen- 
tal inadequacy. In support, Jensen suggests that 80 percent of the var- 
iation in intelligence scores can be accounted for by heredity with 
only 20 percent attributed to the effects of the environment. 

This is consistent with Bloom's (1964) conclusion that most of 
the variation in IQ scores is accounted for before the school years. 

Das (1973a) indicates, however, that the geneticist would concede that 
the IQ of a child is also predictable from the IQ of his parents, and 
that Bloom's findings simply reaffirm the course of normal development. 

In his model, Jensen postulates two levels of intellectual func- 
tioning, Level I (memory) and Level II (reasoning). Level I abilities 
are evenly*distributed between sub-groups within the culture, but Level 
II abilities are not. Abstract reasoning abilities are higher in more 
advantaged groups. 

In considering only those who are genuinely "environmentally 
depressed" Jensen attributes the variation in performance to the environ- 


ment rather than to the culture. As a result, Jensen feels that 
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wholesale intervention programs are of little value as they will not 
help a majority of the people involved in them. 

Jensen's arguments represent an alternative to the environmen- 
talist position, and can be seen in the broader context of the nature- 
nurture issue. At this point, the only conclusion that can be drawn 
is that patterns of abilities do exist between different groups of peo- 
ple but that it is not possible at the moment to decide what proportion 


of this difference may be attributed to heredity and the environment. 


Cultural Deprivation 

What is the relative contribution of the cultural milieu to in- 
tellectual abilities? Investigations into cultural deprivation can be 
seen as a logical development of the "nature-nurture" considerations 
mentioned above. Its scope includes a broad range, from Jensen's 
(1969) differential distribution of Level II intelligence to Zigler's 
(Butterfield & Zigler, 1965) linking of social reinforcement and cul- 
tural deprivation in mental retardation studies. The concept of cul- 
tural deprivation is too broad to be treated here in its entirety, but 
there are significant elements that should be noted, particularly in 
its relationship to early childhood education. The precise issue can 
take the form of several questions: Does cultural deprivation exist 
and, if so,;what forms does it take? What are the effects, if any? and 
can the effects be removed. 

Seen in the broader scope of socio-cultural variation, cultural 
deprivation is part of three basic issues: the heredity-environment 
controversy, the characterization and nature of development and the 


question of the structure of the intellect (Uzgiris, 1970, p. 8). 
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Presumably all these issues are involved in an analysis of cultural de- 
privation, but not always have they had the benefit of investigation 
guided by theory. Theoretical assumptions have been made but have not 
always been made explicit, and the results remain unco-ordinated and 
unintegrated. 

Cultural deprivation can be defined as the reduction of oppor- 
tunity for learning, experience and expression as a result of inadequa- 
cies or interferences stemming from the attitudes, modes of behaving 
and thinking and/or the physical and cultural surroundings. The vari- 
ables assumed to be associated with cultural deprivation or disadvan- 
tage have been well documented. 

Cole and Bruner (1971) suggest that the "deficit" hypothesis 
associated with ethnic and social class differences is based on the 
assumption that the community of the poor is disorganized and that this 
disorganization expresses itself as a deficit. The main source of this 
deficit as presented in the literature has been the inadequacy of child 
rearing practices followed by the mothers. It has also been associated 
with the absence of fathers and the resulting lack of a father model. 
Some other associated factors are the lack of guidance in goal seeking 
and lower positive and higher negative reinforcement. Specifically 
these factors have been held to be important for the symbolic and lin- 
guistic environments of the child. The lower class child has a re- 
stricted code in his linguistic expression, shows stereotyped interac- 
tions and plays strategy-less games. His home provides less figure- 
ground differentiation because of high noise levels and also provides 


uncertainty surrounding delayed and verbal reinforcement. 
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Cole and Bruner (1971) and Baratz and Baratz (1970) both reject 
the deficit hypothesis and argue for the acceptance of the cultural dif- 
ference model. Baratz and Baratz feel the acceptance of the defect 
model has led to an institutionalized form of racism, as the remedial 
programs are designed to provide differential treatment to ameliorate 
deficits that do not exist. Head Start, in particular, falls into this 
category as it provides a blanket form of "cultural improvement" pro- 
gram, when in reality the culture is perfectly adequate and is only 
seen deficient in comparison to middle-class norms. The fundamental op- 
erating principle has been that the disadvantaged or "poor" (Das, 1973a; 
Jensen, 1970) suffer from a linguistic deficit (Hunt, 1970). Labov 
(1970) eloquently denies this conception on the principles of naturally 
developing language. 

Baratz and Baratz (1970) believe that linguistic styles are 
only inferior when compared to middle-class norms in specific situa- 
tions such as the school system. The failure to learn, then, results 
from the teacher's inability to adapt to the different cognitive styles 
of the sub-population. The differences are seen to arise in response 
to different but adequate cultural patterns and beliefs. Only when dif- 
ferences, and not defects, are found can accurate intervention occur. 

To illustrate this point, Cheney (1967) suggests that the so-called 
"culturally deprived" children have positive skills that others do not 
have. Lack of sports equipment, for instance, forces children to invent 
many variations on the same game. While watching a group of disadvan- 
taged children at play, he counted as many as seventeen different games 


being played with a ball and bat. This ability to extemporize, among 
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others, is seen as a positive skill not necessarily possessed by more 
advantaged children. 

These strengths, however do not necessarily compensate for in- 
adequate intellectual performance. Gray and Klaus (1965) find that 
the disadvantaged children have comparatively inferior performance on 
standardized tests of intelligence. The differences in intellectual 
performance often become "functional deficits" (Das, 1973a; Cole & 
Bruner, 1972) irrespective of cultural or linguistic adequacy. Disad- 
vantaged children receive verbal commands to control their behavior 
less frequently at home than other children (Gray & Klaus, 1965) and 
thus act more impulsively and without regard to consequences (Hess & 
Shipman, 1965). 

Luria (1961, 1963) has shown that speech plays an increasingly 
important role in the regulation of behavior as the child gets older. 
Verbal mediation is aquired through the socialization process and is 
therefore dependent upon the child's experience. 

Most of the conclusions about the effects of cultural depriva- 
tion have been based on the study of American blacks, particularily in 
the urban ghetto. They do, however, apply equally well to the North 


American Indians. 


North American Indians 

Much of the concern with the education of native people in 
Canada has been devoted to the social and linguistic aspects of the 
schooling process. The recently completed Report of the Task Force on 
Intercultural Education (1972) summarized much of the literature in 


Canada on these topics, and divided the concerns with native education 
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into five general areas: curriculum, parental involvement, culture, 
language competency and teacher training. The categories also reflect 
the opinions of parental groups, teachers and others concerned with the 
education of native people. 

The Report, however, does not focus on the learning needs of 
the child. Instead it makes recommendations primarily in the area of 
curricular development and community involvement. There still exist a 
general lack of information regarding practical teaching approaches 
based on a sound theoretical framework. 

In a monumental study guided by Havighurst (1970), the U.S. 
Bureau of Indian Affairs sought to investigate the education of the 
Indian people in the United States of America. It examines the multi- 
plicity of variables found in learning and delineates some of the 
issues common to all aspects of societal living. 

Do the Indians suffer the same cognitive defects as do children 
in urban slums? Cazden and John (1968) state that Indian children from 
1 to 4 years show normal development, but show consistently lower gains 
in language achievement and because of this, “language remains an as- 
pect of behavior burdened with cultural conflict (p. 2)". Although 
their findings support the general picture of better non-verbal than 
verbal abilities, they suggest that standardized tests do not necessar- 
ily have the same meaning for all groups. The scores from intercultural 
comparisons have meaning only when contrasted with the idealized stand- 
ard of American behavior (Baratz & Baratz, 1979). This is a result 
of the misapplication of the principles of egalitarianism: sameness 


becomes equated with equality. 
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Lenneberg and Roberts (1956), Carroll and Casagrande (1958) 
and Suci (1960) indicate that differences in languages do affect cogni- 
tive behavior in limited ways but this does not necessarily imply a 
cognitive liability. However, as Cazden and John (1968) indicate, 
there are more subtle variables at play; 

Although there is no evidence to support the assumption 

that one language is superior to another as a tool of 

cognition, if the Indian child has not had the chance 

to develop his mother tongue before he is taught English, 

he may find himself in the position of the compound bi- 

lingual . . . who rely on both languages and show the 

poorest performance. The psychological effects of com- 

pound bilingualism may be particularly critical in the 

period of 5-7 years when the role of language in cogni- 

tion is just being established (pp. 7-8). 

Language is not the only source of variation in cognitive performance. 
Brophy and Aberle (1966) suggest three sources of conflict in values: 
the concept of time, the disposition to conform to nature rather than 
dominate it, and social withdrawal jin school. The effects are that 
absenteeism is high and scheduling difficult. Lack of conformism can 
be interpreted as lack of motivation, as can be the lack of a work 
ethic and the necessary gratification of delay. These variables have 
also been isolated in the Report of The Task Force mentioned earlier. 

In much of the literature on Indians, it has been suggested 
that their style of learning is mainly visual--learning by looking 
rather than learning through language. These children typically do 
their poorest work in reading vocabulary: 

The children of Indian tribes which have kept close 

touch with the world of nature and with their indigen- 

ous cultures are specially stimulated to observe accur- 

ately, to organize their observations and express them 


aesthetically . . . White children, and urban white 
children especially, may have much less chance to form 
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concepts from firsthand observation, but must rely upon 

books and words. (Havighurst, Gunther & Pratt, 1946, 

b. 46h). 

The dominance of imitation is a commonly accepted characteristic of 
education in non-literate societies. In primitive cultures a great 
deal more of the total culture may be available directly through the 
sensory facility than in the white society, where much less adult be- 
havior is understandable through direct observation and therefore is 
less appropriate to the play needs of the child. 

The contact of cultures may play an important role in determin- 
ing the direction children's growth may take. In the schools, the 
Native children learn "the ways of the white man", while at home they 
learn the ways of their people. This duality must have serious impact 
on the learning styles of these children (Cazden & John, 1968). 

Rohner (1965) points this duality out very clearly: 

A fundamental difference lies in the method of learning. 

This difference creates an important discontinuity in the 

enculturation process of the children. Kwakuitl children 

typically learn by observation, manipulation and experi- 
mentation in their native setting, but they must learn by 
verbal instruction, reading and writing in the classroom 

(pp. 33-34). 

Traditionally, Indians have not done as well as white children 
in schools, and this was shown to be related to the use of English in 
the home. Indians also fell farther and farther behind as they pro- 
gressed through school. We now recognize this to be a phenomenon assoc- 
jated with the environmentally or socially disadvantaged child (Coombs, 
1968). However, language may not be the only factor in achievement. 


Coleman (1966) suggests that beliefs about control over the environment 


and self-concept are also closely related to school performance. 
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This multiplicity of variables suggested does not simplify re- 
search in this area. Havighurst (1970), however, points out that there 
has been very little work done on the performance patterns among Indi- 
ans, although this work is desparately needed and, in fact, has been 
done with other ethnic groups. "Also, learning theory so far has been 
mainly concerned with general theories of learning that are not cultur- 
ally conditioned and has concentrated more on similarities than differ- 
ences in individual and group behavior (p. 24)". 

There is evidence to indicate that on non-verbal performance 
tests Indian children have the same average scores and range as white 
children (Havighurst, 1957); however, on other tests they fall progres- 
sively behind as they progress up the school ladder. Language alone is 
not responsible for this deficit. The deficit is more likely in the 
styles of learning employed (Havighurst, 1970, p. 25). 

In conclusion the conference (Havighurst, 1970) ". . . recom- 
mends that a comprehensive research project be instituted to study the 
styles of learning employed by American Indian groups in their everyday 
lives; to investigate the effects of such styles on school achievement 


of Indian children; and to explore how education can be designed to take 


full advantage of these styles (p. 25 [their emphasis])." 


Summary 4 
In summary, we can note the plea made by Cazden and John (1968): 


We join those who seek a kind of education that will pro- 
vide actual preparation for every Indian child in what we 
hope will be an increasingly pluralistic society. His ed- 
ucation should equip the young Indian with the minimum of 
skills necessary for urban society, if he chooses to par- 
ticipate in it. And it must do this without neglecting 
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his growth within his traditional society, thus freeing 
him for the other choice of developing Indian life among 
Indians. 


Variables in Cognition 


In investigating the differences in achievement between individ- 
uals, one must first isolate the variables involved in learning. The 
contributions of heredity and environment have already been considered, 
but it is also necessary to investigate the specific intrapersonal abil- 
ities involved, as they are the means by which external events are 
translated into internal experience. Two of these basic units of cogni- 
tion are the auditory and visual processes. 

Auditory and visual ‘processes are the individual's main methods 
of gathering information about the environment. The school setting 
with its emphasis on reading and language places a great deal of empha- 
sis on gaining information through vision and hearing. Often, they be- 
come a source of difficulty in the learning processes of the child. 

In investigating the relationship between auditory and visual 
perception to reading, Birch and Belmont (1965) found that initial read- 
ing ability reflects the developmental level of these skills while more 
general intellectual and cognitive factors influence the elaboration of 
reading skills. If the cognitive styles and needs for reading are not 
eanfate SpenabeecT and Belmont feel that an assisting of reading progress 
can be anticipated, perhaps at the grade 3 level. 

The information from both modalities must be integrated at some 
point before reading can occur. Raab, Deutsch and Friedman (1960) and 


Birch and Belmont (1964, 1965) have used cross-modal coding, and found 
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poor readers to be poor in auditory-visual integration. Reilly (1971) 
also found differences between grade levels, in auditory-visual integra- 
tion and concluded that it is related to reading achievement but that 

it is more closely related to comprehension scores than to vocabulary 
scores. 

Dornbush and Basow (1970) used digits in a bisensory memory 
task to study the relation between visual and auditory performance. 

They found little difference in the performance of good and poor read- 
ers; however, they do report difference in functioning of the two mod- 
alities--visual memory decreases with rate of presentation, while audi- 
tory memory increases. As an explanation, they offer several points: 

a . it is likely that Ss have to transpose information from the vis- 
ual into an aurally based storage, which may serve to retard visual re- 
call, particularly at the fast rate (pp. 1041-1042)". Also: ". . 

the sequential nature of the present task may be modality specific. 
That is, the sequential or successive method of presentation is more 
practical for auditory stimuli than for visual which can be handled 
either sequentially or simultaneously (p. 1042)". Crowder (1966) was 
also found that visual recall is superior with a simultaneous method 

of stimulus processing. 

Dornbush and Basow (1970) conclude that it is likely the tasks 
used tapped noe just short-term memory capacity, but also the ability 
to grasp and to use effective coding strategies where necessary. 
Neufeld (1966) suggests these capacity increases with age. 

Perhaps the younger children do not initially operate in terms 


of storage but simply deal with each stimulus as it arises. It is only 
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later that they acquire the ability to store information for further 
processing. These children may not be prone to a high degree of spon- 
taneous organization in free recall (Tulving, 1962) but may be able to 
organize information with prompting (Jensen & Rohwer, 1965). 

In a study of language-delayed children, Holloway (1971) found 
a significantly poorer performance in understanding distorted (filtered) 
speech in these children as compared to matched normals, suggesting 
poorer auditory perception. He also found differences in auditory-vis- 
ual integration. One conclusion is that auditory-visual integration is 
associated with a delay in language learning. The capacity of the indi- 
vidual to assimilate and organize multimodal information probably under- 
lies man's ability to modify his behavior generally (Holloway 1971). 

Jensen (1971) remarks that there has been little effort to com- 
pare visual and auditory memory, inspite of some current beliefs about 
the subject. In an experiment with undergraduates, he studied digits pre- 
sented bisensorally. He expected this research to answer two important 
questions: "Do people in general learn or remember more effectively 
when the material is presented visually or aurally?" and "Do some indi- 
viduals favor one sensory modality over another in learning and rember- 
het u oye ac Pe 

Interestingly, Jensen found that auditory memory was superior 
in immediate recall, but that visual was superior in the delayed condi- 
tion (10 sec.). The first finding is consistent with other studies re- 
ported. To explain the second condition Jensen recalls Sperling's 
(1963) hypothesis that a primary function of verbal rehearsal in memory 
is to code visual material into auditory storage. Jensen feels this 


coding also strengthens the memory trace, and transforming the visual 
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digits to auditory ones is less subject to retroactive interference 
than in the straight visual memory process. 

Jensen (1971) concludes: "The fact that there are no signifi- 
cant individual differences asa function of sensory modality would seem 
consistent with the hypothesis that the stimuli, regardless of sensory 
channel, are encoded in a single auditory short-term system... This 
can be thought of as a kind of mediation process (p. 130)". One should 
be careful in making a sweeping generalization, however, as the popula- 
tion used was college students and these may have been well selected 
for verbal encoding ability by the educational process. The auditory 
and visual processes provide a basis for information gathering and even- 
tually for conceptual and abstract thinking. These processes may also 
be involved at a higher level in the form of imagery. 

Ninety years ago, Francis Galton (1883) concluded that vivid 
mental imagery could interfere with the formation of abstract thinking, 
especially verbal thinking. Aldous Huxley, too, considered himself a 
"low imager" and accounted for his abstract thinking in this way (1967). 
Hollenberg (1970) investigated the possibility that vivid mental imagery 
facilitates labeling but interferes with concept formation because the 
person finds it difficult to shift away from the obvious perceptual at- 
tributes of the object. Conversely, low imagers do not suffer from this 
PyreRea pence and often find it easier to concentrate on underlying func- 
tional relationships. These functional relationships are necessary in 
elaborating categories into concepts. Generalization cannot just be on 
the primary stimulus values: “The results of this investigation point 
clearly to a contrast in the style of learning between children with a 


strong tendency to think in visual images and children who are weak in 
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imagery (Hollenberg, 1970, p. 1013)". 

She found that low-imagery children apparently had difficulty 
in forming initial categories, but once the categories were grasped, 
they formed an efficient mechanism for recall. High-imagery children, 
although they learned verbal labels more easily, did not groups as 
efficiently, and thus showed lower recall performance and categoriza- 
tion. 

Paivio (1969) uses imagery to explain the finding that concrete 
pairs are more easily learned than abstract pairs, in paired-associate 
learning. He suggests compound imaging, the super-positioning of two 
images, as being the operating mechanism. These results are not en- 
tirely consistent with Hollenberg's findings, in that she used nonsense 
Syllables with known low-image evoking potential. Hollenberg also 
found the difference between high- and low-imagery children is most 
marked in the lower grades, with each group probably forming compensat- 


ing strategies to cope with the inadequacies of either approach. 


Memory Strategies 
Belmont and Butterfield (1969) suggest that very little is known 


on how encoding, rehearsal and decoding strategies are used in short- 
term memory, how such strategies develop, and whether age-related dif- 
ferences in these strategies are qualitative or quantitative. However, 
Keppel (1964) has indicated that the same variables affect free recall 
in children as in adults. 

Most tachistoscopically oriented studies of STM control for 
scanning, but evidence presented by Vurpillot (1968) and Zinchenko and 


Ruzskaya (1965) suggest scanning strategies change with age. Haith et 
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al. (1970) suggest that 5-year-old children have a strikingly limited 
ability to report items under STM conditions. These were not attribut- 
able to scanning strategies, as exposure times were very small (150 
msec.). Possibly the children were reporting from a visual memory, 
whereas adults recoded the information and were reporting from a verbal 
memory. This would suggest children had an inferior coding strategy to 
adults and thus were limited in the number of items coded. In support, 
Bernbach (1967) suggested that labeling enhanced memory and that adults 
automatically label, while children must be directed to do so. 

Haith et al. (1970) did conclude that children had some means 
of encoding and organizing the data, but the conclusion was made mainly 
from anecdotal evidence. The inefficiency of the children's strategies 
was most often seen in the lack of consistent field scanning tendencies 
when a larger number of items were presented. It seemed the capacity 
was overloaded, destroying any stimulus-organizing effort. Children 
may not be able to circumvent these interfering stimuli by the use of 
mnemonic aides (Goulet, 1968). 

Miller (Scientific American Offprint 419) discusses coding and 
its relationship to memory. He concludes that organization aids memory. 
The main process in organization is meaningfulness, although this seems 
to involve several levels. The lowest is reduction (substituting 1, 2, 
3) Torn. 001, 010 or 011) and next is ideation (substituting a label for a 
concept). This demonstrates the conscious effort a person must make to 
develop efficient memory strategies. Inefficient strategies limit mem- 
ory and this in turn limits the productivity of intelligence. Miller 
suggests there is a limited number of factors a person can hold in his 


awareness at any one time, but he can increase his capacity by 
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increasing the density of these factors using the above-mentioned mem- 
ory devices. He calls this process "chunking". 

Morin, Horning and Konick (1970) have investigated Miller's 
ideas in an experiment with young children. The focus of the study was 
a "keeping-trade" task; that is, remembering the states of several var- 
jables, e.g., that a dog was the last animal seen, or that a dress was 
the last clothing. They noticed that children tended to search the 
variable for state rather than referencing the exposure set itself (the 
set to be remembered) and adults tended to focus on the exposure set. 

A possible explanation was that adults were dependent on rehearsal for 
memory. They also found fewer errors when the sets were presented aur- 
ally rather than visually. This is in agreement with Jensen's (1971) 
finding for immediate as opposed to delayed recall. 

Recent other studies (Kingsley & Hagen, 1969; Flavell, Beach & 
Chinsky, 1966) also have found that children use less spontaneous re- 
hearsal. Rehearsal would tend to focus attention on the stimuli pre- 
sented, whereas non-rehearsal does not tend to limit the alternatives 
and thus probably includes the state or class of the variables as well. 

As Goulet (1968) documents, there has been very little research 
jnto the verbal learning processes, of children. The studies done have 
either dealt primarily with adults or have been of a descriptive nature. 
He cautions us that functionally it is practically impossible to separ- 
ate maturational and experiental variables in verbal processes them- 
selves depend both on maturation and the cultural surroundings. This 
can be circumvented somewhat by giving massed experience to children 
while holding age constant. The comparisons with age-controls can be 


used to estimate the effects of maturational processes and, of course, 
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training effects. 

It seems evident that verbal ability, especially verbal encod- 
ing and verbal memory, is a useful strategy--one demanded by our school 
system perhaps to the exclusion of others. It has been suggested that 
some relationship between auditory and visual memory exists. The main 
conclusion drawn has been that visual stimuli are coded into aural 
based storage. In this way, the visual stimuli are reinforced, or 
strengthened, and are less subject to decay. 

Two possibilities exist for the nature of this coding. The 
first is that visual and auditory stimuli are integrated automatically 
through neural connections, and the second is that there is "mediation" 
involved. 

Some physiological studies suggest the first alternative. 
Gordon (1972), in a study of cats' perception, demonstrated that cer- 
tain cells in the superior colliculus of the brain can be triggered by 
visual, auditory or haptic stimuli. However, psychologically speaking, 
the system of mediation first suggested by Pavlov and continued by 
Luria seems the more useful, even though the two systems are not neces- 
sarily mutually exclusive. The results of studies suggesting verbal en- 
coding are generally consistent with Luria's conceptualization. 

An important point to note is the difference in the abilities 
of adults and children. It seems adults acquire the ability to use cod- 
ing strategies alone with rehearsal in memory. This suggests that the 
cross-modal coding abilities are either learned or develop later than 
visual or auditory abilities. However, in either case, organization of 
stimuli seems to be the key concept. Calfee (1970, p. 150) suggests in 


his study with retardates and non-retardates that visual memory may 
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involve more than just STM. He found that using colored animal pic- 
tures retardates performed as well as non-retardates on short-term mem- 
ory, whereas on more abstract data they generally perform more poorly. 
He suggests poor organization or encoding as possible factors. Addi- 
tional information suggested this was the case, as in an experiment in 
which data were organized a priori retardates were less able to benefit. 
Organization seems to play an increasingly important role in memory with 
age and this . . . "Suggests that the poor performance gqenerally char- 
acteristic of retardates results not from reduced capacity in short-term 
or long-term memory, nor from a faster rate of loss of information in 
either system, but rather from an impaired ability to transfer informa- 
tion between these memory systems (p. 160)". 

There has been a suggestion (Birch, 1962) that organisms differ 
in the hierarchical structure in which the senses are organized; differ- 
ent animals have different preferred senses. Bruner (Bruner, Olver & 
Greenfield, 1966) has extended this concept to humans and to individu- 
als in his discussion of hierarchical thought structures. He considers 
the enactive, ikonic and symbolic modes of information processes to be 
hierarchically organized in response to maturational demands. The im- 
portance of this discussion is in the necessity to consider changes in 
the methods of information processing due to either maturation and/or 
learning. Individual inabilities or delays in switching strategies can 
lead to learning problems. Some supportive evidence is added by Bakker 
(1967) in his work with reading disabled children. Klausmeier and 
Meinke (1968), too, feel that individuals tend to process information 
according to some systematic plan and that performance is facilitated 


when a strategy is provided. 
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The main thrust of the evidence presented thus far has been to 
illuminate the relationship between auditory and visual abilities. The 
existence or non-existence of separate short-term memories has not been 
determined; however, certain trends do emerge. It seems clear that the 
encoding of visual memory into an auditory signal does improve memory 
and that encoding of auditory signals does also occur, but is not as 
efficient. Thus, it has been shown that auditory and visual STM are at 
least functionally related. 

It has been demonstrated that young children do not spontaneous- 
ly organize or encode the stimulus information as adults do and conse- 
quently have less efficient memories. This strongly suggests that 
these strategies are learned through a conscious effort and, further, 
that they can be manipulated as variables. This has a tremendous impor- 
tance for studies involving remediation. Birch and Belmont (1964) con- 
clude: "It is clear that we have but begun to explore the universe of 
conditions for learning and performance which will facilitate most 
effectively the expression of the potentialities for adaptation which 
exist in mentally subnormal children (p. 742)". 

These comments set the stage for much of what is to follow in 
future years. Although basic and descriptive research is still neces- 
sary, the second stage of research is manipulation. Not only should 
the waabie be investigated in response to pressure or practice, but 
an increasing effort should be made to remediate both the conditions 
related to deficits and inefficiences, as well as the deficits or in- 


efficiencies themselves. 
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Studies Involving Remediation 


Before Head Start there were very few programs dealing with the 
disadvantaged or culturally different and even fewer curriculum models 
designed to remediate specific deficits. It was devastating to find 
that Head Start had done little to prevent scholastic failure in the 
early grades (Spicker, 1971, p. 629). 

There have been at least three major models in recent years 
(Spicker, 1971, p. 629) dealing generally with remediation. The first 
attempts to improve aptitudes for, and attitudes towards scholastic 
learning by improving language, memory, problem solving, concept forma- 
tion, comprehension and discrimination learning abilities. This type 
is typified by the approach of Klaus and Gray (1968). Secondly, the 
Montessori (1964) method exemplifies the perceptual-motor development 
model, which emphasizes visual discrimination and visual-motor integra- 
tion. Thirdly, the Bereiter-Engelmann (1966) curriculum illustrates 
the academic skills development model. This approach emphasizes ineffec- 
tive teaching as the key failure in dealing with the disadvantaged. 

In his analysis, Spicker (1971) concludes curriculum models 
stressing cognitive or achievement skills produced the highest IO gains, 
although other curricula can produce change under certain conditions. 
Further, he éoncludes that early programs for the culturally disadvan- 
taged must improve fine motor, memory and general language abilities 
where they are inadequate if these children are to succeed in the aca- 
demic setting. He finds, however, that most children have adequate 
motor and memory skills and, for this reason, programs emphasizing these 


areas are not effective as general procedures. 
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Several different issues are involved in the concept of remedi- 
ation. Firstly, the belief that cognitive strategies and processes can 
be changed is implicit to the concept of remediation, as it results 
from the belief that cognitive processes are learned rather than inher- 
ited. Although this argument is not clearly resolved, the disagreement 
is not mainly one of extent of environmental influence rather than its 
actual existence (Hunt, 1970). One may assume, then, that cognitive 
strategies can be taught. It remains to be demonstrated under what cir- 
cumstances and to what extent the changes will take place. 

Closely associated with remediation is the issue involving 
possession of certain concepts and their availability for use. Many of 
the earlier studies were done using animals as subjects and many unfor- 
tunate and erroneous conclusions were drawn about the possession of 
abilities (Bortner & Birch, 1970). Capacity for behavior was equated 
with performance. It was later shown that the inferred capacity was 
actually a function of the elicitory nature of the experimental mate- 
rials and that when the nature of the task was changed, a different 
and greater capacity was inferred (Bortner & Birch, 1970). The danger 
results not from the inference, but from the use to which the inference 
has been put. Similar findings as to capacity and performance in the 


study of children have been noted by Bortner and Birch. 


Pathology and remediation 

If one were to take a pathological approach to learning prob- 
lems, one would be searching for possible correlates within the brain. 
This can only be done to a limited extent: those cases in which there 


is known brain damage and those cases in which animals are used. The 
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latter has the problem of generalization in that findings derived from 
animal studies may not apply to humans. The former has been studied by 
Luria (1966a, 1966b), among others, who had described a general proces- 
sing theory based on these findings. Generally, however, the analysis, 
synthesis, storage and manipulation of symbolic information take place 
in the brain in a form not accessible to direct observation (Chalfant & 
Scheffelin, 1969, p. 137). This limits us to the inference of internal 
processes. 

Then, too, most educators would take the position that even 
knowledge of brain damage would not proscribe a differential treatment 
and may, in fact, stop any form of remediation (Chalfant & Scheffelin, 
1969, p. 137). However, in reality there may be limitations that brain 
damage will set upon subsequent learning and remediation. When this is 
known, appropriate alterations to remediation can be devised. 

The fact remains that, although the study of brain damage can- 
not be used as a blanket approach to learning problems, it can aid in 
removing some of the uncertainty from the trial-and-error philosophy. 
For the most part, though, educators must proceed with the inferential 
form of the study of learning processes, based in part, perhaps, on the 


theories derived from the physiological study of the brain. 


Capacity and performance 

Bortner and Birch (1970), as noted, distinguish between cogni- 
tive capacity and cognitive performance. Since psychology began as an 
organized effort, many people have taken the view that performance does 


not accurately reflect cognitive capacity: . . Changes in training 


procedures, task organization, social circumstances and motivations, as 
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well as characteristics of the examiner, all significantly influence the 
level of performance (Bortner & Birch, 1970, p. 735)". In addition, 
Bortner and Birch call for a more fully expressed conceptualization to 
help in the guidance and development of remedial practices. 

They find that children have strategies and concepts which are 
not available for use under certain conditions (free field). Younger 
children tended to use stimulus properties, while only older children 
used functional relationships. In cases where behavior was not domin- 
ated by stimulus properties, young children could see functional assoc- 
jations, but these were not available for use in categorizing. Birch 
has found this to be true generally for human problem solving (Birch & 
Rabinowitz, 1951) and specifically for brain-damaged children (Birch & 
Bortner, 1968). 

The major strategy in remediation used by Bortner and Birch was 
the reduction of competitive stimuli: "The findings in these studies 
suggested the possibility that changes in problem solving and cognitive 
style as a function of age are based upon alterations in hierarchical 
selection set rather than simply on the acquisition of new concepts or 
new capacities (Bortner & Birch, 1970)". 

The discussion of capacity and performance also is indirectly 
related to ‘the idea of latent talents. It also relates to the matura- 
tionalist theories of the necessary environmental conditions at approp- 
riate stages of behavior. Hollenberg's (1970) suggesting of compensa- 
tory learning is interesting, and again returning to Luria's model, Das 
(1973a) has suggested that there are strategies relating to the use of 
serial and simultaneous processes. These processes are specific to 


brain functions, but their use is determined by the person through his 
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experience and interaction. Thus, a dominant mode or strategy may be 
passed on by the culture to each of its members, along with the life- 
style, customs, mores and socialization patterns. Evidence for the 


latter has been presented earlier in this paper. 


Evidence for simultaneous and successive strategies 

Through a factor analytic approach, Das finds evidence to sub- 
stantiate the existence of two main modes of information processing. 
These are simultaneous and successive factors. A third one called 
"speed" or "personal tempo" has also been isolated. The factor load- 
ings show that different groups of children may be using different 
strategies to solve the same problem. Retarded children for instance, 
tend to produce figure outlines from a total picture (simultaneous) 
while non-retarded children reproduce them from the memory of sequen- 
tial movements (successive). In auditory to visual coding, the normal 
child uses a simultaneous process whereas the retarded child uses both 
successive and simultaneous processes (Das, 1972). In another study 
with Caucasian children and Orissa children from India, Das (1973a, 
1973b) finds similar results: there are differences in factor loadings, 
thus suggesting different strategies in processing input information. 
The model of successive and simultaneous processing can be seen in con- 
trast to models which postulate a hierarchical structure of abilities. 

Burt (1972) and Vernon (1969) both advocate a hierarchical struc- 
ture in abilities in which reasoning is given the top rank and memory 
given the lower. Although they advocate a general bond in all cognitive 
abilities, it is not given the prominence of Spearman's g in intelli- 


gence. Using a similar line of thought Jensen (1969) postulates two 
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levels of ability which he calls Level I and Level II. Level I is pri- 
marily a measure of rote memory. Level II reflects abstract reasoning 
and is the ability usually measured by IQ tests. Jensen considers 
some memory ability to be necessary for abstract reasoning (Level II 
thought) generally, but beyond this threshold level it does not play 
a major role. 

Jensen considers Level I abilities to be normally distributed 
in the population, but because of assortive mating in the sub-cultures, 
there is a disparate distribution of Level II abilities, with the high 
SES groups being favored. Highly skilled people tend to intermarry and 
thus the gene pool associated with Level II becomes depleted in the lower 
SES groups. 

Jensen consistently finds high SES groups to have superior 
Level II abilities than low SES groups. Conversely, when matched on 
IQ, low SES groups do better on Level I tasks than high SES children. 
Orn and Das (1972) find general support for this conclusion, but they 
suggest that Level I abilities are bound to be higher for the low SES 
groups because matching an IQ means, essentially matching on Level II. 

Das, however, does not consider the levels to be hierarchical. 
In a cross-cultural study (1973a), he finds evidence for parallel rather 
than hierarchical abilities. Using Luria's (1966a, 1966b) information 
processing model involving successive and simultaneous synthesis, a par- 
simonious explanation for memory and reasoning is given as follows: 

Rote memory or associative learning requires a sequential 

processing of information, whereas reasoning tasks... 

measure parallel processing. In simultaneous synthesis 

the subject is required to arrange input in a simultan- 

eous array in order to arrive at a judgement whereas in 


successive the input must be arranged in sequence. The 
two modes of information integration have cortical 
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locations as revealed by Luria's observations of brain 

lesions and their behavioral correlates. Simultaneous 

synthesis is located in the occipitoparietal area and 

successive in the fronto-temporal area (p. 1) 

Accordingly, verbal tasks are usually done through successive opera- 
tions whereas some spatial skills, such as watch repair, require simul- 
taneous synthesis. 

One is again forced to examine Jensen's interpretation. The 
very fact that factors emerge differently for different groups suggests 
that culture influences performance of these tests. If we can assume 
that these factors represent equivalent and task appropriate methods of 
processing, there is no particular reason for the assumption that they 
are determined genetically. 

Simultaneous or Successive strategies can be used alternatively, 
Farnham-Diggory (1970) has taken this approach in an experiment in 
which she taught alternative map-reading strategies to children. 

In a similar vein, Williams and Ackerman (1971) conclude from 
their findings that distinctive letters can be introduced simultaneously 
while highly similar letters should be introduced successively for best 
results. It seems that comparisons are most useful when there are no 
rotational or reversible transformations possible, while perhaps a dif- 
ferent encoding system is necessary when there are possible transforma- 
tions. £ 

To conclude: 

. the two modes of information processing are proposed 

as alternatives for reasoning and memory. The two parallel 

modes are available to an individual and are used according 

to the nature of the task, as well as the bias of the indi- 

vidual, towards one or the other method of information inte- 

gration. Cultural or individual preferences for the use of 


a specific mode may thus exist. But intelligence is not 
marked by the preference for one or the other mode. Perhaps 
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it is a general ability characterized by the efficiency 

with which information is used for task solution (Das 

T9/3d5 Peo). 

In designing a remedial program, one should consider who is 
likely to benefit from the enrichment experience. General and unspe- 
cific programs do not necessarily serve the needs of any particular 
group of children. Jensen (1969) has suggested that only a certain 
number of children are “environmentally depressed" and all those are 
below an IQ of 100. Das (1973a) has suggested that disadvantaged chil- 
dren between 1 and 2 standard deviations below the mean (IQ of 100) may 
gain substantially from an enrichment procedure. 

It is likely these children will be characterized by academic 
failure and will be found near the bottom of the academic range for 
their class or grade. 

The remedial program, and indeed the educational setting, must 
strike a balance between the traditional values of the culture and the 
constantly changing requirements of a progressive society. Without en- 
tering into a major sociological change, the most efficient way of 
achieving a balance is to help the disadvantaged child become more con- 
gruent in cognitive abilities to the major culture surrounding him. 

MacArthur (1968), however, warns us about inferences based on 
cognitive abilities, as he finds that the patterns of ability vary from 
group to Bcoup: MacArthur (1968, 1970, 1972) and Vernon (1965, 1969) 
have both shown that many of the instruments currently in use for assess- 
ing intellectual potential are useful in predicting achievement or po- 
tential for achievement if one recognizes the extent to which they are 
affected by cultural influences. These instruments are potentially use- 


ful in providing information for educational innovations and in 
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developing the theoretical rationale for these innovations. 

The disadvantaged child typically falls further and further be- 
hind as he progresses up the educational ladder. One could either 
leave them alone, or fall behind, or intervene and try to remove the 
educational lag. Although neither of these are ideal solutions, inter- 
vention is seen as the lesser of two evils. 

Intervention can be justified even if one agrees with Bruner 
and Baratz and Baratz in saying that the cultures are different and not 
deficient. However, interactions with the majority culture with which 
Sub-groups are forced to compete, demonstrate that certain cognitive 
ability patterns and ways of thinking (cognitive strategies) are in- 
efficient in developing the full potential of the individual. Thus, 
these differences become de facto deficiencies. The label has no bear- 
ing on the actual existence of a problem but it can influence the course 
of remediation. A label like "deficit" can contribute to the hopeless- 
ness of both the researcher and subjects, but it does serve to point 
out the importance of intervention. On the other hand a "difference" 


label may lead to passivity. 


Summary 
The, chapter can be summarized as follows: 

1. Heredity and environment both play important roles in the later in- 
tellectual functioning of the child, however, since inheritance can- 
not be manipulated as a variable, the focus of research should be 
primarily concerned with the environmental issues. 

2. Two main points of view emerge in considering the relationship of 


the environment to later cognitive functioning. One viewpoint 
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considers cultural differences and the other considers deficits 
leading to deprivation. A possible synthesis is that certain cul- 
tural differences produce learning strategies which are inefficient 
and ineffective under certain environmental conditions. 

One should, therefore, be concerned with the patterns of cognitive 
abilities associated with particular sub-groups and how they differ 
from each other. 

It has been proposed that patterns of abilities result from the use 
of particular cognitive strategies which are at least partially de- 
termined by the cultural patterns of the sub-groups. 

Patterns of abilities and cognitive strategies are generally de- 
rived from descriptive studies and, although these are not without 
value, an effort should be made to investigate the possibility of 
changing these patterns, particularly where they are deemed to be 
jnappropriate. 

It has been demonstrated that the cognitive organizations of young 
children can be changed and therefore that educational change tak- 
ing advantage of research into cognitive strategies should logically 
be started at this age. 

Cognitive operations ultimately depend on sensory processes for in- 
formation and thus cognitive processes and strategies can influence 
the form and organization which new or additional information will 
take. 

Evidence indicates that all sensory stimuli may be coded into a ver- 
bal store, through a process of mediation or integration; however 


this aspect is not yet clearly understood. 
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Schooling is very closely linked to the verbal cognitive processes 
of the adult and the child, although the development of these pro- 
cesses has not been sufficiently researched at this time. Inade- 
quacies in verbal ability are almost always associated with educa- 
tional failure and may be common to particular subgroups. 

Little attention has been given to the educational problems of 
North American Indians in spite of a great need in this area. The 
research that has occurred has been of a local and informal nature 
and has typically lacked a consistent organizational structure. 

It seems that the patterns associated with cognitive strategies and 
memory reflect those found in the surrounding environment. From 
this, it is fair to conclude that they are, at least in part, 
learned and thus changeable. 

The mechanism of change must be based on a clearly expressed theo- 
retical structure. The instructional program must be carefully 
evaluated to insure that the goals of the program are being ade- 


quately met. 
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CHAPTER ITI 
EXPERIMENTAL PROCEDURES 


A Description of the Sample and Testing Procedures 


The Sample 

Edmonton. The children originally considered for this research 
project represented the total grade 3 population of four schools in the 
Edmonton Public School System. On the basis of the previous year's 
work, and on the basis of the teachers' assessment, these 205 children 
were divided into three groups with school achievement as the criteria. 
These groups were labelled High Achievement (HEd), Middle Achievement 
(MEd) and Low Achievement (LEd). 

For various reasons, including incomplete records, absenteeism, 
incomplete testing and transfers, the sample with complete results was 
reduced to 155. At this point, the distribution was: HEd, 56; MEd, 43; 
and LEd, 56. The smaller middle group reflects the original decision 
to include slightly more than one-third of the population in the High 
and Low groups to compensate for possible sample attrition. This 
turned out to be a fortuitous decision as the attrition rate was 
somewhat higher than anticipated. 

Table I shows the distribution by sex within the groups. 

Although a socioeconomic rating was not done, the school 
population was apparently composed in the same proportion as the rest 
of Edmonton with regard to SES. Any biasing would probably be 
slightly toward the lower end of the socioeconomic spectrum as there 


were no exclusively "upper class" neighborhoods feeding these schools. 
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Table I 


Distribution by Sex 


yee 


F M Total 

HEd 30 26 56 
MEd 21 ve 43 
LEd 26 30 56 
77 78 155 


Conversations with the various principals and teachers confirmed these 
observations. The school personnel did feel, however, that the low 
achieving children tended to come from the lower socioeconomic levels 
more frequently than did the high achievers. 

The average age of the HEd group was 8.92 years and .403 years 
standard deviation, and the LEd group was 8.96 years and .435 years 
Standard deviation. It was decided to use the age at the time the 
Wechsler Intelligence Scale for Children (WISC) was given, as the age 
of the children, for reasons to be explained later. Consequently, the 
ages of the MEd group were not recorded. 

On the main, the children were eager to participate and in no case 
did the child refuse to perform the tests. The teachers (two male, 
eight femalé) of the 10 classes from which the children were taken 
were extremely co-operative in giving their time and energy toward 
this research project. 


The testing. The following tests were administered: 
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jés tse Presentation 
1. Raven's Progressive Matrices (RPM) group 
2. Cross-modal Coding (CMC) group 
3. Figure-Copying Test (FCT) group 
4. Visual Short-term Memory (VSTM) group 
5. Serial Learning Test (SL) individual 
6. Memory for Designs (MFD) individual 
7. Stroop Test (STR) individual 
8. Schonell Graded Reading Vocabulary individual 
Test (SCH) 
9. Wechsler Intelligence Scale for individual 


Children (WISC) 

In addition the results from tests given at the end of grade 3 
throughout the Edmonton Public School System on a group basis were 
made available for purposes of this research. The writer gratefully 
acknowledges the permission to use the data from the following tests: 
10. Gates MacGinitie - Vocabulary (GMV) 

- Comprehension (GMC) 
11. Stanford Achievement - Word Meaning (SAT WM) 

- Paragraph Meaning (SAT PM) 

-Word Study Skills (SAT WSS) 
12. Spelling (SP) 
13. Arithmétic (A) 
14. Lorge-Thorndike Intelligence Test - Verbal (LT V) 

- Nonverbal (LT NV) 

The first eight tests will be referred to in this paper as the Das 
Battery (Das, 1973a, 1973b). Tests 9 to 14 will be referred to as the 


"System" tests. 
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The testing of the Edmonton sample was accomplished during the 
period of April 15 to June 15, 1973. In total, four different people 
participated in the administration of the tests (not including the 
teachers). Approximately half of the WISCs were given by the writer and 
half by his wife. The group tests (RPM, CMC, FCT and VSTM) were all 
administered by the writer, with the remaining tests (SL, MFD, STR, SCH) 
administered by two persons (one male, one female) hired for that 
purpose. The writer is a qualified psychologist, his wife (at the time 
of testing) had completed the course work for a Master's degree in 
Educational Psychology, and the other two individuals were taking 
majors in Psychology. 

Because of the extended period of time, and the number of people 
participating in the research, the children were selected for testing 
in an essentially randomized order. Each child performed the test in 
three sections: group tests (1 hour), individual tests (30 minutes) 
and WISC (1 hour). No child did more than one of these sections in 
any one day. 

The group tests were administered to one class at one time and 
were completed within the first two weeks of the testing period. At 
this point, but not on the basis of test results, the final selections 
for the three achievement groups were made. This was done to preclude 
any further*testing of a child who had missed the group tests, and to 
indicate those students who would be given the WISC. After the group 
testing was completed, the children were given the individual tests. 

It should be noted that within each section the tests were given 
in a fixed order; the RPM, CMC, FCT and STM were presented in the given 
order as were the SL, STR, MFD and SCH. 
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The WISC testing took the longest time within the testing period, 
and because the time span was significantly long were thought to be 
the most meaningful. Consequently, the MEd group's ages were not 
recorded. These ages were used in calculating the mean ages. 

The sample was originally partitioned into three groups to 
increase the distinction between high and low achievement. Individuals 
who were not clearly high or low achievers were placed in the MEd 
group. The data from the MEd sample were included in the analysis to 
provide checks on the continuity of the test means distributions along 
the achievement dimension. 

Hobbema - the Setting. The town of Hobbema is situated 50 miles 
south of Edmonton on a paved secondary highway. The townsite contains 
a few small businesses, some family dwellings, the Band Council offices 
and the Ermineskin School. 

The school is a modern, well-equipped school providing grades K to 
9. The 900 students occupy three school buildings, one of which 
contained grades 1 to 4, including the grade 3 classes used in this 
study. The children are bussed to school, and all have free lunches 
at the residence cafeteria. 

Teaching follows the standard Alberta curriculum, although 
teachers are employed through the Canadian civil service. The school 


is administered through a locally elected school board. 


Hobbema - at Pretest. Approximately 40 low-achieving children 
from five classes at the Ermineskin School at Hobbema were selected on 
the basis of the previous year's work. These children represented 
slightly more than one-third of the grade 3 population at that school. 


Only one child was selected per family to prevent familial effects from 
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4] 
influencing the results. A total of 38 children were given the battery 
of tests used with the Edmonton sample. This group was labelled Low 
Achievement (LHo) and contained 21 males and 17 females. 

The number of children selected is perhaps smaller than a 
Statistical optimal; however, three factors contributed to the choice 
of this as the appropriate sample. Firstly, no other native children 
were available at the time of research, and secondly, it was felt that 
selecting a larger proportion of the sample available would tend to 
obscure any results or conclusions. Thirdly, a rather extensive amount 
of time was to be spent with each child and time constraints were 
becoming apparent. This sample size represented the best possible 
compromise under the circumstances. 

The average WISC age was 9.52 years, with a standard deviation of 
1.05 years, even though the testing was done at the beginning of the 
third grade year. Apparently, some Indian children had been held back one 
or more years or had begun school later than Edmonton children. The 
"history of failure" appeared greater at Hobbema than in the Edmonton 
sample. In addition, the level of achievement seemed lower than in 


Edmonton. Discussion with teachers reinforced this notion. 


Testing. The pretesting was accomplished during the period of 
November 15, 1971 to January 30, 1972. The tests reported in the 
previous HES were also administered to all children in the 
Hobbema sample. All tests were given on an individual basis in three 


sessions for a total of approximately two-and-one-half hours per child. 


No standardized test results were available for these children. 


a \ 







ip 
yiastad oft novi avew aayblido BE to Tadot A ‘htm a i. 
wo.) betiadst e6w quove civ .s0tinee notnatbal sto dttw beeu edeas to. ni ; si 
_2gisne? Vf bas 296m TS bantsdnes bas Colts) anemevetoh 
s matt vetisue egarrey at bafaeise miblino to 1sdqun SAT 9. 5 i 
sgiors ot of betudintioo 2v0fust aannd ,vevewod ¢ismitgo. Isatietisse : 
nevbfido eviten yerto on .vftaer? .alanse sdetugotgge edd 26 eta? to 

















jet dfs? 2ow. ti .yfbnodee bas ,dovesesy to smts off 3a sidehieve avew, 
o? brat bluow oldelfiave signee ant Fo notinogovg sspis! 6 pnttoeiea 
trues avreostxe yortet 5 .yibyrd?  enot2ufando v0. 28fuzsi yas swwoade 
svow 2dntertanvo omit brisé bits dose dttw tneg2 ed oF eewiomid to 
sfdizzoq taed sit beinsesiqet osie oigmse 2taT .dasisqqsepntmooad 
.2sonstemorvto sii vob s2tmorqmoa 

tc nottstveb brebnate 6 ddtw .eisey Se.@ 26w eps D2IW spsvevs sit 
sit to ontaniped oft te oneb 26 poitesd ond npwond navS . sissy 20, Ff 
no dosd bfod nead bed netbltdo nertbal anoe ;yitasteqgA .vasy eberp tid 
ail .aybliso notnombs asd? tegef fooroe nupsd bat V6 21684 SGN 10: 
yotnomba edt nt osdt smaddoN t6 4oteoup bevseqqa "Syl Ts? Fo yrote hi” 
at nedd yowol bemese toemeyetilos to level sdt ,notiebbs al .ofqnse’ 


—- 


-notton etdd besvotntey everosst difw norzavadF@ snednomby 


to boiysq eft priywh bedetiqnosas ew phitzeserq eft .pnidesT 
say nt badyodet atzet anT -STer (OE reunsl of TNE! ,2f vedmevolt 
oid ni nerf itis ffs of betadztnimbs o2ls vw noliqtioesb 2uotvenq 


Soiersy bat ? 






42 
A competent person was employed for the WISC testing, with all 
other testing being done by the writer. The children were selected for 
testing in a random order with no child taking more than one series of 
tests per day. 
When the testing was complete, the children were divided into two 
groups for the differential remediation procedure. The distribution by 


sex is presented in Table II. 


Table II 


Pretest Distribution by Sex (Hobbema) 


— SS Ee eS SS 


F M Total 


Group I (high remediation) 8 10 18 
Group II (low remediation) 9 11 20 
iW 21 38 


At this point the remediation was begun. This procedure will be 
described at a later point. 

Posttest. The posttesting was done during the period of April 20 
to June 20, 1972. Conditions for the posttest were kept as similar to the 
pretest condition as possible. WISC retestina was performed by the same 
person and the writer did the remaining retesting with the order of tests 
being constant. Due to protracted illness, three children did not 
complete the remediation and thus were removed from the sample. The 


remaining 35 children were distributed in the manner shown in Table III. 
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Table III 


Posttest Distribution by Sex (Hobbema) 


F M Total 


Group I (high remediation) 7 8 15 
Group II (low remediation) 9 1] 20 
16 19 Be 


The Testing Instruments 


The Tests 

In the section to follow, the testing instruments used in both 
parts of the study are described. A list of stimulus items and 
administration procedures can be found in Appendix A. 

Wechsler Intelligence Scale for Children (WISC). The WISC is one 
of the standard intelligence tests for children of this age level. A 
Verbal, Performance and Full Scale IQ can be calculated for each child. 
The Verbal scale is derived from a combination of six subscales, namely: 
Information (I), Comprehension (C), Arithmetic (A), Similarities (S), 
Vocabulary (V) and an optional test named Digit Span (DS). Six other 
subscales--Picture Completion (PC), Picture Arrangement (PA), Block 
Design (BD), Object Assembly (0A), Coding/Digit Symbol (C/DS) and, 
optionally, Mazes (M)--are used in the calculation of the Performance 
IQ. The Full Scale IQ is based on a separately standardized combination 
of the Verbal and Performance Scale scores, and is not simply an 


average of the two. 


ty ) 
rit sews! Cle remerrT 
(ameddoH) xa2 yd nor sudtysere teats209 ihe vapors ° 

peter Soe gee Sr “seg 




























fsgoTt M 3 sa; oo 

af s << (norsetbemey dpi) 1 quoxd 
0s ff ° (nofistbheme wol) Il quow ; 
ee ef as 





one 


2tnamuitenl patzesT sat 


2i2a1 si 
dod nt bazy 2tnamuvtent onftest aff -wollot of noftsose sit ai 
bas 2amogt eufumite to Jerf A .bediyvo2eb 996 ybude sat to 2ivaq 
.A xfbneqaA nf bauot 9d nso 2s wbsoovg notsetteiniabs 
ono 27 32IW sit .(32fM) neiiltdd yot 9f652 sonsprtistal yoletion 
A .Jevel sp&é eft to novbifro wt 2sess aanapt Ifotnt bysbaste shi Yo 
bf tro doses vo? betsfuolso od nes 01 otsoe Tied bas Ssonenrotis) Tedvey 
:viemsn ,2ofeo2dve xtz to nottéutdmos 6 movt bsviiab ef sfsoe Tedqsy¥ oT 4 
. (2) sotsivst tinte (A) stiomistiA . (2) notenedsrgmod , (1) noFS gurror al 
yento x72 .(20) mege ttpid bamen dzet fenotiqo ns bons (V} yrs fudsooV - 
gaol « (AM) Snoimspns iA svutotd . (99) noftafqnod s1ud214--ealsoedue 
ins, (80) soins Atettastt0o sue) MAE ei 2 rota 
pm — ina i ate ekg’ 


pe Sas 


44 


A profile using the 12 scale scores can be drawn for each child. 
Each scale score has a range of 0-20, with a mean of 10. The IQ scales 
have a mean of 100 and a standard deviation of 15. 

The WISC is administered on an individual basis and is scored 
according to criteria provided in the manual. 

Figure Copying Test (FCT). This test was developed at the Gesell 
Institute of Child Study at Yale University (Ilg & Ames, 1964) as a 
means for determining developmental readiness for the traditional 
school learning tasks of the primary grades. It consists of 10 
geometric forms presented one to a page with half of the page left to 
accommodate the child's reproduction. 

The items are ordered according to difficulty and are scored with 
reference to the accuracy with which a child is able to reproduce the 
design. Each item would receive a score of 0 if his reproduction bore 
essentially no resemblance to the stimulus item, 1 if it resembled the 
stimulus item or a 2 if it was essentially an adult reproduction. 
Memory is presumed not to be tested as the child may use the stimulus 
item as a reference at any time. The test is not timed. The total 
possible score is 20. 

Visual Short-term Memory. The VSTM test consists of two practice 
and 10 test items presented individually on a wall screen by means of a 
slide projector (a Kodak Carousel 850). Each stimulus item is a five- 
cell matrix presented in the shape of a cross, with one number per cell. 
The experimental procedure was typical of short-term memory tasks in 
which a stimulus is presented followed by a neutral filler task to 
prevent rehearsal over the retention time, and then recalled by the 


subject. An example can be seen in Figure 1. 
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Fig. 1. A typical stimulus item on the VSTM 


The neutral filler task was also presented on slides and consisted 
of bars of varying color projected on the same screen. Having viewed 
the stimulus digits for 5 seconds, the child was now expected to name 
as many of the colored bars as possible within a 2-second interval. 
Completion of this task was the signal for the child to write down the 
numbers he remembered. The screen was blank during this time. 

The presentation cycles were controlled by an interval timer 
constructed for this purpose and wired directly to the slide projector. 
The timer was manually activated only once per sequence. Two 
seconds after the word "ready", the timer was engaged and, after the 
changing time, the stimulus grid appeared and remained for 5 seconds, 
at which point the timer automatically presented the neutral filler task 


for 2 seconds. The next change was the signal for recall. A graphic 


representation of the timing sequence can be seen in Figure 2. 
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COLOR 
NAMING 
STIMULUS FILLER 
READY GRID TASK RECALL 
; -2sec——-1 eerergy eames ft perrrvoet pe 
cycle jecto 
activated Change time shite! time 


Fig. 2. Time cycle for Visual Short-term Memory Test 


Scoring procedures involved only counting the numbers correctly 
placed within each grid, and summing these over the 10 test items. 
The maximum total was 50. 

Memory for Designs (MFD). This test was originally developed by 
Graham and Kendall (1960) as a test of brain damage and organic 
impairment to be used both in clinics and as a research tool. It was 
intended to be employed in researching the connection between the 
inability to do certain tasks and organicity. 

Fifteen cards, each five inches square with one drawing per card, 
make up the total test. Scoring criteria have been developed by 
Graham and Kendall focusing on the various distortions and errors 
present in the reproduced figures. Reversals are taken to be the best 
indicators of impairment and thus are scored the highest (3). Gross 
distortions and closure of open figures are rated next highly and given 
a score of 2. Figures with simple errors such as partial figure 
disorientations, missing elements and details receive a 1. Figures 
approximately the stimulus figure are scored 0. If a child has forgotten 
the figure, or is not satisfied with his reproduction, a score of 0 is 
also given. 

Cross-modal Coding (CMC). Birch and Belmont (1964) developed this 


task as a measure of auditory-visual integration. They used a pencil 
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tapping task in conjunction with visual recognition of patterns of 

sounds in their work with young children. It was felt this process was 
related to reading. Other studies (Das, 1973a, 1973b) have shown this 
test does not load specifically on the successive or simultaneous factors 
probably due to the ambiguous nature of the processes by which a solution 
is obtained. 

The Birch and Belmont procedure was to tap a pencil and have the 
child visually recognize this pattern. However, this procedure was 
never entirely satisfactory, as it was not clear whether the child 
attended to the auditory or visual aspects of the task. Secondly, there 
may have been rather large time variations in the sequencing of the 
taps. In the present study, the patterns of sounds were presented as 
"beeps" by means of a tape recorder, which guarded against the 
possibility of visual-visual integration. Ten patterns of sound, 
originally prepared by Orn (1970) with tones of 1000 cycles per second 
and 0.15 seconds duration were carefully recorded on cassette tape. 

The patterns had short pauses of 0.35 seconds and long pauses of 1.35 
seconds. 

Each pattern was reproduced visually as a series of dots on 3" x 5" 
cards and was randomly assigned to a position with two alternatives on 
that card. The 10 auditory stimulus patterns were presented twice in 
the same order, but the order on the recognition card was altered for 
the second presentation. 

A training series of 12 items in a simpler form was presented to 


each child before the test series to ensure that he understood the 


instructions and to reduce the practice effect in the test items. The 


test can be regarded as having an STM component, as the visual pattern 
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is not presented until the auditory pattern is completed. A score of 20 
was the highest possible. 

Serial Learning (SL). The serial learning test was originally 
fashioned after Baddeley (1966) by Orn (1970). Baddeley developed a 
series of acoustically and semantically similar words which he presented 
in two separate lists along with an equal number of control words to 
housewives. 

Orn used a similar procedure with children. He produced 12 four- 
word series of acoustically similar words and randomly interspersed 
them with a total of 12 control word series to form one test, and then 
formed another in which semantically similar words were substituted for 
the acoustically similar words. Thus, he had an acoustic scale and a 
semantic scale which he administered separately to different groups of 
children. 

A procedure corresponding to the latter was used except that the 
tests were combined and presented to all children. The words were 
presented at a rate of one word per second, with a 7-second pause left 
for the child's oral response between each series of items. 

The acoustically similar words were randomly selected from a pool 
consisting of the words man, mat, mad, pan, cab, cap, tap and cat. The 
semantically similar words were selected from among: big, large, tall, 
high, long, great, fat, wide and huge; while the control words were 
selected from: day, hot, cow, pen, book, few, key, bar and wall. A 
word appeared only once in any one group of four words. 


A cassette tape recorder was used to present the complete list of 
48 groups of words along with the instructions and three practice items. 


During the testing procedure, the test administrator had before him a 
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Sheet on which all items appeared in the presented order. As the child 
recalled the words, the serial position of each correct word was noted 
by means of a number written on top of each word. Each group of words 
was scored for words in the correct serial position (SP) and for the 
total number of words correctly recalled (FR). Some sample items and 


scorings can be seen in Table IV. 


Table IV 


Scoring Examples for the SL Test 


—————————————————————— — —————— CC 


Original Sequence Child's Sequence ee etd 
mat cat mad can mat cat mad can 4 4 
big fat large high fat big large high 2 4 
key pen day bar day key bar few 0 3 
can cat map man can mat cat pan ] 2 


Each child received two scores from this test: the total recalled 
in serial position (SLSP) and the total number correct in free recall 
(SLFR). The total possible was 192 for each scale. 

The Stroop Test. Stroop (1935) developed a test having three 
parts named Word, Color and Color-Word. The total test is composed of 
three cards,/each 18" x 25", having eight rows with five positions to 
a row. The Word test consists of the words red, blue green and yellow 
written in black ink, randomly assigned to one of the 40 positions. In 


the Color test, the words are replaced by bars of the appropriate color. 


Finally, in the Color-Word chart, the words are written in conflicting 


colors. For example, the word red may be written in blue ink and the 
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word yellow in green or red. 

In the Word test the subject is expected to read the words as 
quickly as possible; in the next, to name the colors as quickly as 
possible; and finally to name the color of the ink and not read the 
word. 

For purposes of this research, although all tests were given, 
only the Word and Color tests were included in the analysis, mainly as 
tests of speed. A practice session was included in the test. The 
tests were timed to the nearest second. 

The Schonell Graded Reading Vocabulary Test (SCH). Schonell (1942) 
developed this test to provide a quick, easy method of determining a 
child's reading level. It consists of 10 groups of 10 words presented 
in order of difficulty. The child is simply instructed to begin at the 
top of the page and to read the words slowly and as clearly as possible. 
The examiner listens to the pronunciation to determine whether the 
child knows the word and then records the number correct. 

Schonell provides a method of determining reading grade level, but 
raw scores were used here, as they are related in a direct linear 
fashion. 

Raven's Progressive Matrices (RPM). The RPM test has received 
considerable attention in recent years as a "culture-reduced" test of 
mental abilities (MacArthur, 1968). He feels that although much 
research is still required on this instrument, it performs more 
satisfactorily in a cross-cultural setting than other indicators of 


intellectual ability. 
The RPM test used here has three separate series (A, Ags B), each 


composed of 12 colored matrices. Each item is a matrix with a small 
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section missing. The subject is expected to select the missing element 
from among six distracting elements and record his answer on the sheet 
provided. His answers are scored according to criteria provided in the 
manual. 

Raven provides a standardized procedure for calculating age- 
percentile scores but raw scores were used here. The maximum possible 
was 36. 

Gates MacGinitie Reading Test. At the grade 3 level, the Primary C 
form of the test is used. It has two parts: Vocabulary (GMV) and 
Comprehension (GMC). 

The vocabulary test is designed to measure the child's ability to 
recognize or analyze isolated words, and contains a total of 52 items, 
each of which has a test word and four alternatives containing the 
correct synonym. The test is graded in terms of frequency of common 
usage of the test words. 

The comprehension test is designed tomeasure the child's ability 
to read and understand whole sentences and paragraphs. This test 
contains 24 paragraphs of increasing length and difficulty, followed by 
two questions, each with four alternative answers. The child is to 
circle the best answer for each question and the answers are scored 
according to the criteria provided in the manual. 

Spelling. This test is a locally standardized test of spelling 
ability. It, along with the other "systems" tests, it given to all 
grade 3 children in the Edmonton Public School System. The students 


listen to the words as they are dictated by the teacher and then write 


them down. The test contains 54 items. 
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Arithmetic. The arithmetic test is another locally standardized 
test of arithmetic skills. The items are presented visually and the 
child works them out individually. The total possible is 60 marks. 

Stanford Achievement Test (SAT). At the grade 3 level, the SAT 
Primary II Battery containing nine subscales is appropriate. Only 
three of these subscales are used here: Word meaning (SAT WM), 
Paragraph meaning (SAT PM) and Word Study Skills (SAT WSS). 

The Word Meaning Test consists of 36 multiple choice items, 
graded in difficulty, which measure the ability of a pupil to read a 
sentence and select a correct word to complete the sentence. 

The Paragraph Meaning Test consists of a series of paragraphs, 
graded in difficulty, from which one or more words have been omitted. 
The pupil's task is to demonstrate his comprehension of the paragraph 
by selecting, from among four choices that are afforded him, the proper 
word for each omission. Reading and vocabulary levels have been 
controlled in this test. 

At this grade level, the Word Study Skills Test includes 64 
multiple choice items broken down into two sections: Beginning (15 
items) and Ending (15 items) Sounds and Visual Phonics (34 items). In 
the first section, the teacher reads the words and the pupil chooses the 
word that has the same initial (or final) sound. In the second, he 
visual ly foranes phonic elements between words. 

Lorge-Thorndike (LT). The Lorge-Thorndike Intelligence Test has 
two levels: Verbal and Nonverbal. It is administered to groups of 
children in eight sections. 

The Verbal scale has five sections, each with beginning and ending 


levels that are appropriate to the grade~age level of the group being 
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tested. A standardized IQ may be calculated from the norms provided in 
the manual. The test items are multiple choice and are presented 
visually. 

The Nonverbal scale has three subtests, each structured in the same 
fashion as the verbal sections. The items in this section are multiple 
choice and are presented visually in the test booklet. A separate 


IQ score may be calculated from the published norms. 
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CHAPTER IV 
HYPOTHESES AND THE EXPERIMENTAL DESIGN 


From the main conclusion presented earlier, certain hypotheses 
can be drawn. These will be described and an experimental procedure to 


test them will be outlined in this chapter. 
Hypotheses 


Four major hypotheses are stated and discussed below. 
Hypothesis 1 (a) WISC Verbal scores will be lower than WISC 
Performance scores for the low achieving 
children. 


Hypothesis 1 (b) The high achieving children will have equal 
WISC Verbal and Performance scores. 


School success is closely related to verbal rather than to per- 
formance measures. If this is the case, a sample of low achieving chil- 
dren should contain a larger proportion of children who are low on their 
verbal scores than would otherwise be expected. Consequently, the WISC 
Verbal IQs of the low achievement group should be lower than their WISC 
Performance IQs. This statement includes the implicit assumption that 
the Verbal and Performance IQ scores are relatively independent of one 
another. 

confirmation of this hypothesis would be taken as a partial in- 
dication that the low achieving students have difficulties in using suc- 
cessive information processing strategies. 

Hypothesis 2 The variance in performance on the cognitive 


tests will be parsimoniously explained by the 
Successive-Simultaneous processing model. 
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The theoretical structure presented earlier would predict the 
emergence of three factors, namely, Simultaneous, Successive and Speed, 
through principal factor analyses. Das (1973a, 1973b) has consistently 
isolated these factors, and used them in the study of cognitive pro- 
cesses. 

The generality of the Theoretical model would be enhanced if 
the same three factors will be useful in describing the cognitive pro- 
cesses of three groups of children. This is not to say that the pat- 
terns of factor loadings will be identical, but that the Successive- 
Simultaneous Processing model provides a vehicle for the analysis and 
understanding of the learning strategies of children from different 
samples. It may well be that the separate groups have distinctive 
strategies within the model. Knowing these differences could provide 
valuable insights into the correlates and perhaps the cause of low 
achievement. 

Hypothesis 3 (a) There will be no difference between the low 
achieving Edmonton children and the low 
achieving Hobbema children on test measures. 

Hypothesis 3 (b) In the Edmonton sample, the high achieving 
children will perform at a superior level 
when compared to the low achieving children. 

Hypothesis 3 (a) is essentially studied in null form. It is 
expected that no major differences will be found as both of these 
groups are low achievers in the school setting. There may be, however, 
some differences and these would be noted with interest as they may pro- 
vide clues to the differential effects of varied environments. A model 


for this type of inference has been provided by Lesser, Fifer and Clark 


(1965). 
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In Hypothesis 3 (b) the specific correlates of low achievement 
can be found. It is expected that generally the low achievers will per- 
form in a poorer fashion than the high achievers. Ability patterns, 
however, may show some differences. 

Hypothesis 4 For the Hobbema children, performance on the 
tests after the intervention will show great- 
er improvement for the maximum treatment 
group than for the minimum treatment group. 

Confirmation of this hypothesis would be taken as a demonstra- 
tion of the effectiveness of the intervention program. In addition, it 
would provide supporting evidence for the usefulness of the Theoretical 


structure in diagnosing learning problems and in designing appropriate 


remedial procedures. 
Experimental Design 


To test these hypotheses, an experimental procedure having two 
main aspects, has been elaborated. The first aspect is cross-sectional 
in nature and compares the high and low achieving white students in 
Edmonton and low achieving native students at Hobbema. The second is 
longitudinal in nature and involves an intervention procedure designed 
for the native children at Hobbema. Children at the grade 3 level were 
chosen, because they had been in school long enough to have become dif- 


ferentiated in achievement, and yet were young enough not to have un- 


changeable habits and patterns of behavior. 


a a * 


ae 























inamevetrios wol to 2etsiex109 ofthoage edd (d) € 2teedsoqvt al 
-raq (Trw erxevetrios wot eft y[fstettep teat beoeqxe et 71 -bauot sd nso. 7 
,anrac3eq vetltdA .evevetios dotd sid nedtd notdest rsv00q 8 AP arvot 
-299ayettib emoz wore usm , vevswor 
ais ao sotenriotyeg .wexbi tio smaddoH sft 104 & etesijoqyt 
-Jasip wore fitw aobinavryetat ant «its atess 
inandsayd mumtusm edd ot Inemevetemt q9 
.quow snondserd mumiatm std vot wehd quow 7 
-si1senomab 5 26 nated 9d bfuow efesrdoqyd ett? to not saaret tna 
tr .notithbs al .mexpova motinevyednt ote to 2eensvidosTtis end Yo nord 
[gattevoanT sry to 2zasnfutezu eft vot sofabive oaftvoqque ebivow bluow 
etstyqovdgs pnitipfesb af Ons emeldovg parnisel pafeonpstb af syutowrde 


.eorubsoo1q Tetbsmey 


nefeea Isénsmr-reqxd 


ows poafved siubecovq fetnsmfysqxe as ,esesntioaqyd sasat teas of 
lanattose-zzo%2 2? tosazs Javtt sAT -betsyodsie assd 268 ,esoeqes Aram 
nt 2i0sbut2 siti antvekse wot bas dptd ois 29718 G09 bas svuten of 
2t bhoase ot .smaddoH os 2tuebyse Svisen patvatdas wot bas nodnomb3 ‘ 
bonptesb svubssey9 vorineyyesint ne 2eevloval bas syeten af fentbusionol 
ovow faval £ abs yp adi f5 tevbirdd § .smeddoH ts ostbifho sviven sa? yot 
-tkb smoosd svcd o3 rpuons prof foorioe ft need bad yeas seusved amen 


~ty ever 93 ton dyuons pRuoy evan Jay brs samen at bosst nero 
oe & : 


- Torvéroc wo an : 
ogee Lptotes 
i, oh a dy: ny un ore 
m , alt v i? Tuer ' a 
banter: ae 


“a | 













ay 


Design 
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(Hypotheses 1, 2, 3a, 3b) 
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A list of intervention tasks for each group can be found in 
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CHAPTER V 


ACADEMIC ACHIEVEMENT AND VERBAL DIFFICULTIES: 
A TEST OF HYPOTHESES 1 AND 3 


Hypothesis 1(a) WISC Verbal scores will be lower than WISC Performance 
scores for the low achieving children. 

Hypothesis 1(b) The high achieving children will have equal WISC 
Verbal and Performance scores. 

Hypothesis 3(a) There will be no differences in the scores between low 
achieving Edmonton children and Hobbema children on 
test measures. 

Hypothesis 3(b) In the Edmonton sample the high achieving children 
will perform at a superior level when compared to the 


low achieving sample. 


Comparison of WISC Scores 


A comparison of WISC Verbal and Performance scores for the LHo, 


LEd and HEd groups can be seen in Table V. 


Table V 


A Comparison of WISC Verbal and Performance Scores 
for the HEd, LEd and LHo Groups 
Using t-Tests for Correlated Samples 





t-Test for t-Test for 
Core Homogeneity Differences 
Group WISC V WISC P * of Variance of Means 


Mean SD Mean SD t p u p 


HEd 103.96. 10740 Se 1095965) 10.16) seca “2759/97 75/5 . 967 


LEd Ga.00,  10mol S00 elle / Os OLUe oad 40). aeo0c, 3,004.9 001 
LHo 7/8605} da8/ GsacSand 264 type Sbverras2s & .vasiat By364 °y001* 
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For the low achieving groups, the results of the comparison are in 
the predicted direction, that is, the Verbal scores are significantly 
lower than the Performance scores. The difference of IQ point for the 
HEd group is nonsignificant. Hypothesis 1, therefore, can be confirmed. 

This verbal performance difference is found particularly with 
culturally disadvantaged children (Cazden & John, 1968; Bernstein, 1961, 
1965) and is taken to indicate verbal difficulties in school related 
areas. Here the divisions between high and low achievement were made 
on the basis of school performance. In terms of achievement, the LHo and 
LEd cannot be compared directly because no comparable achievement 
measures were used. However, a comparison on other measures can be 
performed to indicate other areas of similarity and difference. These 


results are shown in Table VI and will be examined in some detail. 


Means 
In considering only the means of the test scores, the groups are 
almost perfectly ordered by their performance in the order HEd, LEd and 
LHo. The general suggestion is that this order also represents the 
order of achievement in school tasks, although the position of the 
LHo group can only be inferred from test scores. Analyses of variance 
were performed to test the differences between means. The results of 
these analyses are shown in TableVII. All measures except the MFD showed 
differences between groups at the p < .001 level of significance. Tests 
for homogeneity of variance were performed and differences were found on 
the STR W, SCH, SL FR, MFD, RPM and CMC. Glass and Stanley (1970, p. 372), 
however, feel that with respect to type I errors, a violation of the 


assumption of homogeneity is of almost no consequence, and that the 
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Table VII 


Analysis of Variance (ANOVA) between Groups 


SS SS SS a See 


df df Probability 
Tests (groups ) (error) F-Ratio of F-Ratio 
WISC Verbal 2 147 93.28 .001 
WISC Performance 2 147 20.45 .001 
WISC Full Scale 2 147 JO.31 .001 
Stroop Word 2 147 21.01 .001 
Stroop Color 2 147 34.88 .001 
Schonel ] 2 147 a) se fs) .001 
Serial Learning 
(Serial Position) 2 147 34.30 .001 
Serial Learning 
(Free Recall) 2 147 20.44 .001 
Memory for Designs 2 147 4.6] sO1e 
Raven's Progressive 
Matrices 5 189 20.97 .001 
Cross-modal Coding 3 189 34.13 .001 
Figure Copying 3 189 8.97 .001 
Visual STM 3 189 / 02 .001 


probability level remains almost exactly the same. 


Paired Comparisons 


To locate the significance of the differences, all possible paired 
comparisons were made using the Scheffe procedure (Winer, 1962). The 
HEd and LEd groups were different on all measures at the p < .05 level 
of significance but only the three WISC scales, Schonell, Matrices, 


Cross-modal Coding and Figure Copying were different at the p < .01 
level of significance. These comparisons are summarized in Table VIII. 


The HEd and LHo groups were different at the p < .01 level for all 
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Table VIII 


Paired Comparisons of Mean Scores 


(Scheffe Procedure) 
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Pairs 
Tests 
HEd-LEd LEd-LHo HEd-LHo 
Probability Probability Probability 

WISC Verbal **k kk kk 
WISC Performance ze .078 ode 
WISC Full Scale ** ** Kk 
Stroop Word .040* kk kk 
Stroop Color .037* xk a 
Schonel1 hes .920 i 
Serial Learning 

(Serial Position) .039* ** ** 
Serial Learnin 

(Free Recall) .047* *k *k 
Memory for Designs aN AS Bas .094 . 930 
Raven's Progressive 

Matrices shad 917 as 
Cross-modal Coding ** **k *k 
Figure Copying ak .990 *k 
Visual STM Hav fhe aw ee) *k 
epee Uo 
*kyn <¢ .01 


tests except the MFD. A perusal of the means for this test reveals that 


only the mean for the HEd group is different from the LEd group's mean 


at the p < .05 level. 


In regard to the LEd-LHo comparisons, one notes several tests on 


which the null hypothesis cannot be rejected even at the p< .05 level 


of significance. These are the WISC P, Schonell, MFD, Matrices and 
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Visual STM tests. With the exception of Schonell, these are all 
nonverbal tests, suggesting that these two groups are similar in 
nonverbal abilities. The results of these comparisons can be assigned 
to two categories: all groups different or LEd-LHo groups the same 
and both different from the HEd group (Table IX). This classification 


scheme does not perfectly differentiate these tests, but again the 


Table IX 


Verbal and Nonverbal Classification of Tests 


All Groups Different* LEd-LHo the Same, Both Different 


(Verbal) from HEd* (Nonverbal ) 
WISC Verbal WISC Performance 
WISC Full Scale Schonel 1 
Stroop Word Raven's Progressive Matrices 
Serial Learning Figure Copying 


(Serial Position) Visual STM 


Serial Learning 
(Free Recall) 


Cross-modal Coding 
*p < .05 (Scheffe procedure) 


suggestion that verbal tests differentiate achievement to a greater 
extent than nonverbal tests can be taken. 

A hierarchy in terms of verbal skills can be established among the 
groups: HEd, LEd, LHo. This hierarchy is also associated with a 
hierarchy in school achievement between the HEd and LEd groups. On the 


basis of extrapolation, one would predict the LHo would be the lowest in 


school achievement, although no direct evidence to this fact exists. 


However, this hierarchy does not extend to the nonverbal tests, as the 
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LEd and LHo groups are not differentiated by these measures. This 
point will be considered more extensively in a later section. 
Hypothesis 3(a), then, is only partially confirmed, as the null 
hypothesis could be rejected for several tests, particularly those 
relating to verbal skills. Hypothesis 3(b) is clearly confirmed as the 


high group was superior to the low groups on virtually all tests. 


Summary 
The results presented thus far suggest that the high group is 


superior not only on academically related tasks, but also on other 
cognitive measures. These results favor conceptualization of cognitive 
competence similar to that of general intelligence. The converse, 
however, is not necessarily true. Academic incompetence may not be due 
totally to a lower general intelligence, but in fact to lower verbal 
skills as well. Differences in performance on the WISC Verbal and 
Performance scales show this to be true. In addition, the nonverbal 
tests tend not to differentiate between the two low achieving groups, 


whereas the verbally oriented tests do. 
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CHAPTER VI 
THE APPROPRIATENESS OF THE SIMULTANEOUS-SUCCESSIVE MODEL: 
A TEST OF HYPOTHESIS 2 
Hypothesis 2 The variance in performance on the cognitive tests 
will be parsimoniously explained by the Successive- 


Simultaneous Processing model. 


Simultaneous-successive processing 

To fully test this hypothesis, the data in the present study must 
be presented against a background of already existing information. Das 
(1972, 1973a, 1973b) has proposed a model of successive and simultaneous 
processing based on the findings of Luria (1966a, 1966b). Luria 
concluded through his work with brain-injured individuals that 
information could be processed either in serial or simultaneous form, 
and that these two processes operate independently of one another but 
are related at a higher level through language. 

In a study of the learning abilities of retarded and nonretarded 
children, Das (1972) noted that the memory-reasoning model proposed by 
Jensen (1969) did not apply. Using principal components analysis, Das 
found that the factor loadings did not produce the hypothesized memory- 
reasoning distinction proposed by Jensen. Das felt these results could 
be more clearly explained by a simultaneous-successive processing 
arsine on. He also noted that the factor loadings were not 
consistent between retarded and nonretarded children, suggesting that 


the processes were used differently by the two groups. 
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Simul taneous-successive processes across cultures 
In a later study with children from Orissa (India) and Edmonton 
(Canada), Das (1973a) extended this model to include a speed component. 


The data for these analyses are presented in Tables X and XI. 


Table X 


Rotated Factors (Varimax) for Cognitive Tests: 
Orissa Children (N = 90) 


Sr i SE AR Dae SE ES ee AL Ee 


UE A: i Lene ie 
Stroop Word -011 830 032 
RPM 624 253 433 
Cross-modal Coding 206 -640 233 
Figure Copying 800 -278 -112 
Memory for Designs -809 11] -037 
Visual STM -013 -175 918 


From: Das, J. P. Structure of cognitive abilities: 
Evidence for simultaneous and successive processing. 


Journal of Educational Psychology, 1973, 65, 103-108. 

Three common factors emerged in accordance with the predictions of 
the model and these were appropriately named. In the Edmonton analysis, 
a fourth factor similar to school achievement emerged as well. Because 
of their basic similarity, the factor structures suggest that the 
children in these two groups process information in much the same 
manner. Progressive Matrices, however, does not load consistently for 
these two groups. For the Orissa sample it loads on both the successive 


and simultaneous factor, while for the Edmonton children it loads on the 


simultaneous factor. Das feels this may be a result of differing 


cultural backgrounds, as the successive processing mode is more heavily 
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Table XI 


Rotated Factors (Varimax) for Cognitive 
and Achievement Tests: Edmonton Sample (N = 60) 


SR rn a am a Be re en ce 


a sta : sin. eo 

ST W -130 -320 045 -879 
SLaor 896 355 042 013 
FR 898 340 004 019 
RPM 181 384 740 200 
CMC 457 059 433 423 
FCT 162 157 674 004 
MFD 178 -055 -830 -162 
VSTM 760 034 124 462 
IQ (from school records) 347 793 204 045 
Reading Achievement 184 85] 100 266 
Math Achievement 161 844 28] 152 


From: Das, J. P. Structure of cognitive abilities: Evidence for 
successive and simultaneous processing. Journal of Educational 


Psychology, 1973, 65, 103-108. (Note that the order of tests has been 
rearranged to conform with the format used in the present study.) 


emphasized in the social and school settings of the Orissa children. 
The conclusion drawn is that although children from differing backgrounds 
have basically similar information systems, these processes are somewhat 


affected by cultural differences. 


Simul taneous-successive processes across SES 
Molloy (1973), in extending this line of pursuit, studied high and 


low SES Edmonton children at the grades 1 and 4 level. He found few 


processing differences between high and low SES groups. At the grade 4 


level the three factors, simultaneous, successive and speed, emerged for 


both groups. He found that Cross-modal Coding, which loaded on the 
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Simultaneous and successive factors for the high SES group, loaded on 
all three factors for the low SES group and that Visual STM, which 
loaded on the successive and speed factors for the high SES group, 
loaded primarily on the successive factor for the low group. 

Molloy also noted that these factors were stable across the age 
groups. Data from an analysis of a combined high and low SES group at 
the grade 4 level are presented in Table XI!. The three factors emerge 


clearly and are similar in construction to the ones presented earlier. 


Table XII 


Rotated Factors (Varimax) for Grade 4: 
SES Combined (N = 60) 


EMAL ee i a 
ST W -129 002 842 
are -005 070 833 
SL SP 950 -054 013 
FR 941 -008 012 
RPM -008 876 007 
CMC 
ae 005 797 067 
MED 091 -750 -016 
VSTM 689 -043 -188 


J From: Molloy, G. N. Unpublished Doctoral 
dissertation. University of Alberta, 1973. 
(Note that the order of tests has been 
rearranged to conform with the format in 
the present study. 
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Simul taneous-successive processing and the present study 


For the present study, principal components analyses with Varimax 
rotations for the LHo, LEd and HEd groups are presented in Tables XIII, 
XIV and XV. In all three cases three factors emerged and were labelled 
simultaneous, successive and speed. Factors with eigen values greater 
than 1 were accepted according to the Kaiser-Guttman rule. 

In the analysis of the LHo data, the factors emerged as successive, 
speed and simultaneous, respectively. Factor I was marked by the 
loadings from the two Serial Learning tests and also contained Matrices, 
Cross-modal Coding and FCT loadings. Factor II contained the Stroop 
Reading tests and Visual STM. The Stroop test measures latency and 
thus the negative sign on the VSTM reflects the opposite to this loading. 
Factor III contained loadings from the Memory for Designs, FCT, VSTM 
and Matrices. The negative sign on MFD reflects the fact that it is an 


Error score. 


Table XIII 
Rotated Factors (Varimax) for LHo Children (N = 38) 





Variable Succ Speed Sim 

ST W -126 856 125 

ee -243 739 -069 

“SL SP 863 -139 -004 
FR 852 -184 -007 

RPM 668 072 379 

CMC 585 -126 eee 

Eu 34] 036 711 

MFD -002 080 -83] 

VSTM -067 -624 48] 


Variance 2.455 1, 1.611 
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Rotated Factors (Varimax) for LEd Children (N = 56) 


CaaEa=s=eeoaEeaSeSa=aEaeaEeaeaSeSeaeaeeaeaoaoaoaeeeeeeeeeeeeee—eeeeeeeeeeeeeeeeeeleeeeEeEeEee——— 


ree ebls sbct: a sth 
ST W 004 128 893 
ST ¢ -063 -239 855 
SL. SP. 917 111 -107 
FR 905 155 -069 
RPM 189 792 097 
CMC 521 429 008 
FCT 070 685 -067 
MFD -140 -764 125 
VSTM 601 077 055 
Variance ene hy | 1.981 gor gr: 


The clusterings of tests correspond favorably to those cited 
previously. Interestingly, the Matrices test loads both on the 


successive and the simultaneous factor as it did in Das' (1973a) study 


Table XV 


Rotated Factors (Varimax) for HEd Children (N = 56) 


Variable tees sift speae 
ST W -571 058 532 
Vite -359 099 765 
“SL SP 913 244 -093 
FR 892 193 -050 

RPM 128 745 296 
CMC 248 603 -261 
FCT -054 654 -083 
MFD -233 -583 041 


VST™ -244 407 -623 
Variance 2yero 1.962 1.431 
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7] 
with Orissa children. The VSTM loads on both the speed and simultaneous 
factors, although it usually loads on the successive or speed factors. 
This point will be considered at a later time. Considering the small 
sample size, however, the factor structure is remarkably congruent with 
past findings. 

For the LEd group, the factors were named successive, simultaneous 
and speed, respectively, as noted by the placement by the marker tests. 
Factor I has loadings from the Serial Learning tests, Cross-modal 
Coding and Visual STM, while factor II contains Matrices, MFD, FCT and 
CMC. Again the negative MFD loading reflects the fact that it is an 
error score. Factor III is purely a speed factor and contains only the 
loadings from the Stroop tests. For this group the CMC loads on the 
successive and simultaneous factors and VSTM loads purely on the 
successive factor. Again the structure of the factors is similar to 
those previously presented. 

In the principal components analyses for the HEd group, the factors 
emerged in the order: successive, simultaneous and speed. Factor I was 
characterized by the Serial Learning tests and also contained loadings 
from the Stroop test. As the latter measure latency, they have opposite 
signs to the Serial Learning tests. Factor II contains the Matrices, 
CMC, FCT, MFD and VSTM loadings. The negative sign on the MFD reflects 
the error Peoring procedure. Factor III contains loadings from the 
Stroop test and VSIM. 

The most notable feature of this analysis is the split loadings of 


the Stroop tests. Their main loading is on the speed factor, but they 


also load with the Serial Learning tests on the successive factor. 
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A test of Hypothesis 2 

The basic similarity of the analyses presented here to those 
reported by other researchers suggests that the successive-simul taneous 
model can be successfully applied to the data in the current study. 
Hypothesis 2 can now be accepted. 

Although the factor structures show that these three groups 
process information in a similar fashion, there are indications of 
differences. These areas of similarity and difference will be examined 
in some detail in the next section. A more direct comparison of factor 
structures using Tucker coefficients of congruence can be found in 


Appendix B. 


st 





















} parneen al! ine , ye 
o2on ad ard basnoesra aeeyten oft Ne. xBtrel tate ated 9M eh 
2u09n6) fuiife-aviezsoaue ony Jedd es2zeypue- avaronseeey sedto yd bedraget 7 

byte Inerwe sft nt s)eb 9? of bet faqs Vifuteesaaue sd nso. Tebow = 
-betqaaos od won 162 S 2t2zeddoqyh 

aquoyp gewit saat tart wore 2orudowsde yodoe? ed miguorgsA q 

to enotteaibar avs svedd .notdest asfinte 6 ni noldammoitnt.e2sc01g 
banimexa ad [ftw gonsisttih bas yttaelimfe to ese seatT .2eonenetttb 
yOIsst to noeiysqmeo toovtb sion A .iettas2 txan en? nt Thsteb amon 
at bret od nso 92navtpAdD to zinstoitteoa vadaul patzu eswsoquate 
.8 xtbasqga 

gad : 

~Sows 

nt 


& &\ 
ast 
aly 

em a 7 
ee Ses _——— oat 


wy 





ity 


CHAPTER VII 
SIMILARITIES AND DIFFERENCES 
BETWEEN THE LEd, HEd AND LHo GROUPS 
In the last two sections it was noted that the differences between 
the groups centred more around verbal abilities than nonverbal 
abilities, and this was seen against a background of basically similar 


Simultaneous and successive processing strategies. 


Verbal-performance differences 
Both of the low groups had significantly lower Verbal than 


Performance IQ scores on the WISC. The HEd group did not show this 
pattern. This can be taken as the first piece of evidence to indicate 
that the low groups do not achieve because of verbal difficulties. 
Although there is a general lowering of the IQ with achievement, the 
decrease is greater for the Verbal scale. There also tends to be greater 
differentiation on the verbal tests than on the nonverbal tests. 

A further examination of Table V_ shows that the correlations 
between the Verbal and Performance scales for the HEd, LEd and LHo 
groups are .25, .62 and .57, respectively. Verbal and Performance 
abilities tend to be more independent of one another for the high group 
than for the low groups. Taken with the other evidence, this would 
indicate that the high achieving group is more able to apply the 
appropriate skill to the task than the low groups. The low groups tend 
not to be differentiated in these abilities, suggesting that they tend 


to intermix these strategies to a greater extent. On this basis a 


hierarchy of achievement could be established: HEd, LEd, LHo. The 


first two are known to be in that order, and the LHo would be placed 
73 





















- ) iy 

TIVv HITIAKD ; : one ican ' 
oe a eee. ee 
29U08) ok GMA DH ,bas AMT AB: ‘o »@ ee 


nsewiad 2eong1st? tb att tedt baton saw Ft anottes2 ov teat “sit ar 
fedysvnon nsdt esttifids Isdiev bavois svom berines aquorp sid 

velimte yifsoteed to bnvovpNosd 6 t2nfaps ngee zaw 2tAT bre .2etsitids 
_zotpassyte pytzessevg gvi2eeoue brs 2uoensdfumte 


a 


nent fsdveV vawol yftasoftinpte bed equevp wolf ent to nzo8 
2trt were ten brh avovp bIH-oMT .DeTW arte no esveoe D1 s2nsarrot194 
etsotbnt of sorebive Yo sostq Seve ont 26 nodes od ned 2haT wmatieq 
.2atsivorttrb fedysv to s2usos0 sv 9tnog jon ob 2aquowp wol ong sant 
aft .inemavetdos itiw OD ont Yo ontrswof Psvenep 6 2¢ sven? dpvorstA 
xetsayp 9d ot ebnet o2fs avedT .sfsoe Iadya¥ sat set volsevp 2? 9289199b 
.at2ot [sdrevnon ent no nant edest Isdvsv 5A3 no notsetineisttib 

snortelsyyes ait. t64% ewok V SidsT Fo nokisatmsxs vandiwt A 
oJ bas bIJ ,b3H add wot eeleo2 Sonsimotied bas fsdva¥ at nsewisd 
gonemiorisd bas fsdve¥ .vfevitosgqesy . Ve. bas S08. . 2S. o¥6 equoyp 
quowp dpi sai vo? veddons ono to tnabneqebat stom od oF bres zetsti tds 
biuow 2ind .sonsbive sonto oft Atiw nolsT .2quovp wol 913 Tot nent 
siti ylags o3 ofd6 stom ef quoi pniverios Agia gat tsdd stsatbat 
bret equoyp wol aorit ea eer fiftde sis trqowqgs 
vs ms aT ene) A tate neigh of fon 

6 abese v af 


pe a TVRs 
0 ' 5 
a G 7 
Peas hod 


. 












74 


there by extrapolation from the verbal tests. Indeed, conversations 


with teachers in Hobbema confirmed this speculation. 


Nonverbal similarities 

In terms of test results, the Hobbema group seemed to be similar 
to the LEd group on the nonverbal tests, suggesting equal potential on 
these tasks. If they can be considered as better estimates of 
inherited potential than the verbal tests, as can the Raven's 
Progressive Matrices (MacArthur, 1970), then the conclusion can be 
drawn that these two groups would be more similar in intellectual 
Capacity than their Verbal IQs predict. Their means, and 
consequently their abilities, on the Matrices are almost the same. 
Nonverbal abilities seem much less affected by cultural factors 


than do verbal skills. 


Culture and verbal abilities 

In addition, it might be said that although low achieving children 
tend to be selected in terms of poor verbal abilities (lower Verbal 
than Performance WISC IQs), the Hobbema children are further 
disadvantaged through their cultural experiences, particularly those 
involved in using English as a second language. Even though their 
native language need not be inferior in its basic level of complexity 
(Cole & Bruser, 1972), cultural influences may add differing 
conceptualizing strategies (Das, 1973a; Dart & Pradhan, 1967) which 
when intermixed with a second language may produce verbal difficulties. 


Bruner (Bruner et al., 1966) argues that language is the internalization 


of conceptual tools and is influenced by schooling which, in fact, is 


contact with Western modes of thinking. Presumably the Edmonton 
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TD 
children are more "Westernized" than the Hobbema children. The 
internalized tools may not be easily translatable from one language to 
another. 

Bernstein (1961, 1965) finds that academic achievement may be 
related to socioeconomic status, as schooling for the high SES group is 
more continuous with home experience than for the low SES child. Again, 
conversations with teachers in Edmonton and Hobbema suggested that 
both groups that were low achieving were low in SES, with the Hobbema 
group being lower than even the LEd group. Bernstein also finds that 
the low SES child is more disadvantaged in verbal than nonverbal areas. 
Presumably, these effects are linear, that is, the greater the 
disadvantage, the greater the effects on verbal skills. 

To this point the arguments presented suggest that low achieving 
children are lower in verbal than nonverbal skills. In terms of the 
present study, this means that the low achieving children have poorer 
verbal than nonverbal skills, while the high achieving children have 
equally high verbal and nonverbal skills. 

Also, considering only the LEd and LHo children, indirect evidence 
has been presented to show that although the two groups are equal on 
nonverbal skills, the LHo group has reduced verbal skills due to lower 
SES, more restricted codes and less contact with Western (or middle 


class) modes of thinking. 


Successive processing difficulties 
The step from reduced verbal skills to reduced successive 
processing between low and high achieving groups is easily made. It 


has been noted that the verbal tests tend to load on the successive 
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factors in the principal components analysis, and that they are, in fact, 
successive skills. The means for Serial Position and Free Recall on the 
Serial Learning test tend to be more widely separated for the low groups 
than the high group, suggesting that serial ordering is not as good in 

the low groups as in the high group relative to free recall. In addition, 
it was noticed that the LHo children did not seem to have well ordered 
search/recall patterns in the VSTM. Informal observation suggested that 
visual search and recall patterns had not been firmly established. These 
children did not have well established successive strategies for use in 


Short-term memory tasks. 


Principal components analyses 


In examining the principal components analyses it was noted that 
Cross-modal Coding loaded differently for all three groups. For the LHo 
group it loaded on the successive factor, for the LEd group it loaded on 
the successive and simultaneous factors, and for the HEd group it loaded 
on the simultaneous factor. If the LHo and LEd are poor in successive 
skills, they will be stopped in the first stage of this test (auditory 
perception) and will not be able to proceed to the rest of the test. 
Indeed, poor performance on this test is associated with the amount of 
loading in the successive factor. 

Speed seems also to have varied loadings between the three groups. 
In the LHo group it is associated with the VSTM. As mentioned, if this 
group has poor successive skills, the memory of the digits seen may tend 


to disappear if the children are unable to match the viewing and recall 


order very quickly. Thus speed of processing would differentiate the 


results in this test. This explanation is appropriate for a group that 
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scored poorly on the VSTM. The loadings are similar for the HEd group. 
However, this group performed at a high level and in fact speed may 

have only been the final differentiating factor in their scores. 
Interestingly, for the LEd group the VSTM loads with the Serial 

Learning and CMC tests on the successive factor, suggesting that these 
abilities contribute to the ordering of scores on the VSTM test. For 
the HEd group the Stroop test is associated with both the Serial Learning 
test and the VSTM test. Perhaps at a high level of performance on these 
variables the only differentiating factor is speed. 

Interestingly, for the low achieving students more tests tend to 
cluster on the successive factor, perhaps further confirming the notion 
that successive abilities (or lack of them) are closely associated 
with academic failure. The high achieving group processes these 
tasks in a different and also more successful fashion. 

A caution is required at this point. Principal component 
analyses ideally should have sample sizes of over 100. However, the 
results are suggestive and tend to confirm the earlier beliefs of 


verbal-successive difficulties being associated with academic failure. 


Summary 


To reiterate, the main conclusion drawn has been that academic 
failure is based on a verbal-successive deficiency, and that the LHo 
group differs from the LEd group mainly in a culturally produced verbal 
decrement rather than in nonverbal skills. 

An experimental remediation program emphasizing successive 
strategies was applied to the Hobbema children. It is described in the 


next section. 
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CHAPTER VIII 


THE INTERVENTION PROGRAM: 
A TEST OF HYPOTHESIS 4 
Hypothesis 4 For the Hobbema children, performance on the tests after 
the intervention will show greater improvement for the 
maximum treatment group than for the minimum treatment 
group. 
Following the initial testing, and the interpretation of the data 
to suggest that the low achieving children had successive processing 
difficulties, a remedial program was designed and administered to the 


Hobbema children. This was accomplished in the spring of 1972. 
Procedures 


The sample was divided into two parts, Group I and Group II, 
receiving maximum training (14-15 hours) and minimum training (3 hours) 
per child, respectively. In making this division it was decided to 
keep class groupings intact and thus minimize transfer effects 
between groups. Group I children were selected from three classes and 
Group II from two others. Table XVI compares these two groups on the 
pretest measures. The equality of the groups was established on the basis 
of the WISC IQs. 

Only in two cases, on the Schonell and CMC tests, did the groups 
differ significantly. In general, it was felt that the division was 


satisfactory as they were compared on 12 scales. This tended to 


increase the probability of finding a difference. In the analysis of 


the posttest data, the scores will be adjusted by covariance for 
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difference in initial tests. 


Intervention: Individual 


Rationale 

Recently intervention programs have been critized for their 
failure to ameliorate the conditions producing low academic achievement. 
Baratz and Baratz (1970) stress that this is due to the inappropriate 
belief that the cultural conditions producing academic failure are 
fundamentally inferior to the mainstream culture. They argue that the 
intervention programs are remediating deficits that do not exist. They 
emphasize that the deficits are only superficial manifestations of a 
cultural or subcultural difference. 

Cole and Bruner (1972) make a similar point. They believe that a 
deficit is only a special case of a difference in cultures. They do 
state, however, that in certain circumstances a difference can 
become a "functional deficit". Das (1973a) holds a similar opinion. 
le feels that when ethnic or minority groups are forced to compete 
with the majority culture, differences in intellectual processes 
often place these groups at a disadvantage. 

Cole and Bruner suggest that teaching programs must be geared 
to a difference model. The teaching procedure would emphasize the 
child's intellectual strengths and transfer these skills to areas of 
weakness. Das (1973a, 1973b) has provided a model of cognitive processes 
that provides a basis for analyzing these strengths and weaknesses and, 
consequently, for building a remedial program. Das has shown that 
people from different backgrounds have varying simultaneous and successive 


processing strategies and that individuals have some choice as to how 
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8] 
these strategies are employed. 

In the preceding sections, it has been shown that low achieving 
children have inadequate verbal-successive processing skills. 
Accordingly, a program emphasizing successive strategies has been 
designed for the Hobbema children. 

The children were divided into two groups, one to receive a 
maximum program, and the other to receive a minimum program. A 
minimum intervention program was chosen for one group in preference 
to a no treatment program for several reasons. First, it was felt that 
contact with the investigation was an important variable in test 
taking, particularly in a cross-cultural setting. A minimum 
intervention program would remove some of the differential contact 
effects. Second, it was decided to make the minimum intervention test 
relevant. Scores would show differential treatment effects with time 
spent in the remediation program. This would assure statistical 
continuity of the treatment effect. 

The tasks used in the intervention program were selected 
according to the criteria presented below. First, they emphasized 
the use of successive strategies. Second, they were not specific to 
any subject area. Third, they were uncomplicated to produce or use. 
Fourth, they were easily available or adaptable for use in the 


classroom. “ 


Sequence Story Boards 


The sequence story boards consisted of three separate stories, 


each having 12 removable pictures that could be arranged to tell a 


story. They were entitled "A trip to the zoo", "Grocery store" and 
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"Building a house", each used on a separate day in the program. | 

Generally, the procedure was simply to place the pictures in a 
random order in front of the child and instruct him to arrange them so 
they would tell a "good" story. When this was completed, the child was 
to tell the story, picture by picture, paying attention to the details 
in each picture. 

The format of the board was three rows of four pictures each, so 
in effect the child proceeded in the same order as if he were reading 
a page. 

As he told the story, the inconsistencies in his arrangement were 
pointed out, and he was given time to correct them. 

If the child was having difficulty, the minimum amount of necessary 
help was given. For instance, he might be asked to point out the first 
picture in the story, and if he could not do so after a reasonable time, 
it was shown to him. If it was obvious the child was having 
considerable difficulty, the pictures were grouped into three piles, 
one for each row, with the correct pictures for that row in each pile, 
but in random order. 

The purpose of this procedure was to give the child practice in 
ordering data into sequential forms by paying attention to visual 
details. Included in this was the necessity for the child to attempt 
at least re verbalization. The task was expected to augment verbal 
mediation in serialization and improve scores on the Picture 
Arrangement and Picture Connection subtests of the WISC and the Serial 
Learning test. 


‘these story boards are commercially available from The Judy 
Company, 310 North Second Street, Minneapolis, Minnesota 55401. 
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Parquetry Designs 


Task I. The parquetry designs kit consisted of a number of squares, 
rhombuses and triangles of various colors which could be arranged into 
patterns, the whole pattern usually forming a square. There were four 
color patterns (templates) available on sheets of paper. In the first 
few trials, the child built the pattern directly on the sheet simply 
by placing the colored block over the appropriate shape (and color) on 
the sheet. This was done mainly to familiarize the child with the 
various shapes and how they related to each other. 

The child was then required to build these designs again, but not 
on the pattern sheet. He consulted the pattern but built the design 
directly on the table. This involved not only the perception of the 
pattern, but also construction of the pattern using the provided design 
as a reference but not as a template. The patterns contained sub- 
patterns which could easily be discerned by most students. The children 
were allowed to choose their own strategies for building the pattern, 
but if they had difficulty an approach was suggested, generally that of 
building subunits. 

The purpose of this task was to teach the children search 
strategies and to give practice in the serialization of spatial designs. 
The simplest strategy was to choose a reference point and work from it 
in a consistent fashion. Generally, much help was not given or required, 
as the children usually developed an adequate strategy by the third 
pattern attempted. 


Task II. Several series of outline forms were developed which 


could be filled with the blocks used in the previous task. A series 


would consist of three to five forms, each more difficult than the 
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preceding one, and developed from it by the addition of more pieces, 


e.g. 


mAh } 


Fig. 3. A typical series of outline forms (dotted lines do not 
appear on the child's sheets). 

Each outline was presented on a separate sheet and they were 
centred so the pages could be overlayed and the child could see how 
the easier form related to the more complex one. The outline forms 
were prepared by making fairly dark lines on ordinary paper. 

As he filled in each form, the child was instructed to remember 
how he did it, and to do the next one in the same way, before adding 
the new pieces. Performance of this task involved a certain amount of 
Spatial memory and the recognition that spatial things are usually made 
up of serial events. In the beginning many children did not use this 
approach but simply attacked each form as a new problem. This was 
allowed, but it made solution much more difficult, as there were 
generally only one or two patterns that would fill these forms 
correctly, and the easiest was usually the sequence developed in the 
series. The forms were all symmetrical and ordered in a way to 
provide several clues. The child had a choice of colors, as most of 


the same shapes came in varied colors. Usually he constructed 


colorfully pleasing patterns. 


For most children there was a gradual learning of the required 
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Strategy, that of remembering the preceding design and using it as the 
core of the next one. For some children the strategy worked only for 
the medium difficulty level and then broke down in the more difficult 
Ones. Generally, the only help given was to show the child he could 
take the previous sheet with the simpler form and overlay it on the 
more complex form to try and re-derive some of the relationships. 

With most children this task seemed to serve the purpose intended, 
which was to develop consistency in spatial synthesis as well as add 
memory strategies for use in the solution of spatial problems. 

Task III. This series of tasks was much like the preceding one, 
except that it was more difficult, that is, it contained more complex 
patterns. 

Practice with parquetry blocks should improve the scores on the 
WISC Block Design and Progressive Matrices as well as scores on the FCT 
and MFD tests. All three tests are based somewhat on the use of forms 
and the ability to abstract forms from visual data. The basic blocks 


and designs are commercially available. 


Serial Recall 

This intervention task had two parts. In the first, 12 common 
objects were laid on the table and the child was instructed to name 
them. Any name the child gave was accepted. These were then placed in 
a box, and the child was asked to recall as many as he could. If he 
did not remember all 12, the omitted objects were all placed on the 


table, and the child studied them once more. He was again asked to 


recall them. This procedure was repeated until he could recall all 


12 objects. 
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In the second part, 12 different objects were used. As before, 
they were laid on the table for the child to name, but now he was 
asked to put them into piles that were "the same" in some way. If he 
did not understand, some guidance was given. Usually the objects were 
grouped according to color, material, shape or functional association. 
This was done to encourage the child to use grouping strategies in 
recall. The task then continued as in the first part. 

Short-term memory is thought to be one of the primary abilities 
needed for intelligent thought and reasoning (Jensen, 1969) and for 
this reason received a considerable amount of attention in the remedial 
program. This task should improve the scores on the WISC Digit Span 


and the other measures of short-term memory. 


Coding 

In this task the child first underwent a small training series of 
hand and knee "claps" in which he followed the administrator's 
movements. This was done to familiarize the child with the task and 
introduce the two necessary movements: clapping the hands together and 
Slapping both hands on the knees. The movements were done in a rhythmic 
fashion, using patterns similar to those in the CMC test. When the 
child was able to copy the instructor's movements, he was introduced to 
the cards on which these movements were coded by dots and squares: a 
dot for a hand clap and a square for a "knee clap". The series began 
with simple pattems and proceeded to more complicated ones. Some 


patterns are shown below: 
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Fig. 4. Some typical "clapping" patterns. 


The criterion for each task was completion in a rhythmic fashion. If 

he did it incorrectly, he was asked to do it again, up to a maximum of 
three trials. He then proceeded to a new card. Most children completed 
these tasks reasonably easily although some had considerable difficulty. 
When the series was complete, the cards were inverted, having the 

effect of reversing each card, and the series was done again. 

The purpose of this task was two-fold. First, it provided practice 
in visual-auditory (kinesthetic) cross-modal coding. Second, it 
encouraged the use of symbolic mediation and rhythm which are thought 
to constitute processes necessary in reading. This intervention device 
was aimed primarily at the CMC test, but as rhythm is important to many 


processes, it may have more general implications. 


Matrix Serialization 

This training series had two parts, differing mainly in difficulty, 
and presented on different occasions. 

Task I. In general the training tasks resembled items presented 
in the VSTM test. Because it was felt that the children at Hobbema did 


not have an established visual search pattern, the initial six training 
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series were constructed in a way that they would establish a consistent 


pattern. Initially, a simple matrix was devised (Figure 5). 





Fig. 5. A simple matrix 


This matrix was broken down into its five component parts, each 


part being presented singly on a separate page as in Figure 6. 





Fig. 6. Component matrices 


Each matrix was presented separately in the order shown and the child 
was expected to read the numbers out loud as they appeared. When all 
five matrices were shown, he was expected to repeat the entire series 
of numbers. oF he failed to do so, he was shown the complete matrix 

(Figure 5) and then asked to read it and then recall it. The latter 
part of the procedure was repeated a maximum of three times. When he 


could repeat it correctly, he was asked to write it down. 


The first six training trials were presented in the fashion 
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outlined. The next six were presented as single matrices, as by this 
time the order had been established. The task was graded in difficulty 
to allow for the development of memory strategies. 

Task II. The second part was similar to the first except that 
it was more difficult and was presented during a different time in the 
remedial program. It consisted of 12 different matrices which were 
read, repeated and written down. 

It was observed during the initial testing that the children did 
not have consistent search/recall patterns. Consequently, they made 
many mistakes in serial position recall. It was felt that this was one 
of the reasons these children were having difficulty reading and 
comprehending visual material. Consistent visual strategies are required 
by many perceptual tasks. 

This remediation was aimed primarily at the VSTM test but it should 


also have some more general implications. 


Auditory Discrimination and Digit Span 


The auditory discrimination task consisted of three parts 
administered consecutively in one day and contained all of the different 
words used in the Serial Learning test. The first task series used the 
words cow, pen, few, day, book, bar, wall, hot, key. The words were 
read one at a time and the requirement was a simple repetition. If a 
mistake was made, the word was repeated. 

The second part was structured to encourage the use of associations 


in memory. The words big, long, great, tall, fat, wide, huge, high, 


large were read one at a time and the child was required to think of a 


word (or object) that could be described by the stimulus word. When 
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the list was completed, it was read again one word at a time and the 
child was asked to repeat the word (or object) he originally associated 
with it. This was done a maximum of two times. It was interesting to 
note that many children found it difficult to think of words that could 
be described by these adjectives. These particular children seemingly 
understood the words but could not apply the concept. Admittedly, the 
process is the reverse of the usual order for the adjective-noun 
process; however, it seemed unusually difficult. 

The memory part was also poorly done. Time did not permit an 
expansion of this task even though it was suggestive of a problem area. 
These words were taken from the semantically similar section of the 
SL test. 

The third part consisted of the words from the acoustically 
similar section of the test: man, mad, mat, cat, cab, cap, can, pan, 
map, tap. These words were read one at a time and the child was asked 
to write the word down and then to draw a picture representing the 
word. If the child did not write the word correctly, it was repeated. 
If the error persisted, his mistake was corrected and he was given 
some help by example. The purpose of this task was to encourage the 
use of visual symbolism in auditory tasks. 

In general, the purpose of these tasks was to present alternative 
strategies for use in serial memory. 

The digit span task consisted of series of random numbers from 
three to eight digits in length. The digits were read in such a way 


as to group them initially into groups of three. The child then 
repeated them, usually adopting the grouping strategy. As he progressed 


through each series, the grouping was faded out in the stimulus 
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presentation. The child generally retained his grouping strategy. If 
he did not, the grouping was reintroduced. This proceeded from series 
of three numbers to as many as the child could remember. The task was 
continued until the grouping strategy was firmly established. The 
purpose of this task was to introduce the grouping strategy into 
memory. This grouping strategy was intended to improve auditory 
discrimination and short-term memory as measured by the WISC Digit Span 


and Serial Learning test. 


Summary 


These tasks were all done individually. In general, the children 
were encouraged to use verbal mediation and were encouraged to verbalize 
their thinking. At all times the writer attempted to encourage the use 
of appropriate strategies and to lead the learning tasks in such a way 
as to nora out how these strategies were used in the solution of the 


problem, 
Intervention: Group 


Sesame Street 

This group of children also watched at least eight hours of 
"Sesame Street" during the course of remediation. There has been 
considerable interest in educational television and the implications 
for research and teaching. Meichenbaum and Turk (1972) recently 
reviewed some of the literature involving "Sesame Street" and concluded 
it is a significant precedent in combining research and program 
development. It is especially important in that it can help reduce 
some of the preschool and continuing differences between the abilities 


of children. 
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Filmstrips | 


In addition, both groups of children went through a series of five 
filmstrips. The filmstrips were presented to groups of three or four 
children and were entitled: 

Visual discrimination and spatial orientiation 

Visual-motor co-ordination 

Visual memory 

Figure and ground 

Visualization 

These filmstrips represented the total remedial program for the 
minimum intervention group (Group II), but only part of the program for 


the maximum intervention group (Group I). 


General description. It is recognized that visual perception 
plays a major role in learning and cognitive growth. The filmstrips 
were designed in such a way as to develop perceptual skills and to 
remediate them for those having problems. Visual perception is not a 
single skill or ability, and for this reason a series of filmstrips was 
included to develop the various facets of visual perceptual skills. 

Each filmstrip was composed of about 30 frames, each with a 
separate (visual) problem requiring a response from the children. The 
filmstrips were shown in groups of three or four children at one time. 
The children were asked to call out their answers or to respond by 


raising colored blocks as their response. 


‘The filmstrips were developed by the Classroom Materials 
Company, 310 North Second Street, Minneapolis, Minnesota 55401. 
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The social nature of the task was recognized and taken advantage 
of in teaching perceptual strategies, as the child had an opportunity 
to compare his response to that of the whole group. If it was different 
(wrong, in most cases) he was asked to look at the problem again to see 
if he was right or wrong and to change his answer if he desired. The 
others were also asked to examine their responses to see if they were 
correct. If there was a variety of responses, this was pointed out, 
and the children again checked their responses. 

Because each filmstrip was graded in difficulty, the group as a 
whole had the opportunity to respond to more and more complex problems. 
At all times they were required to give correct responses. In the 
cases that they could not reason out the correct response, it was 
explained to them before the next problem was encountered. Although 
not all children could do the most difficult problems, they all seemed 
to enjoy the task and the associated interactions. 

Extreme care was taken in the first few frames to ensure the 
children knew what was required of them. It was noted that there was 
often a series of errors before "insight" took place, and subsequently 
a nearly perfect series of responses. No records were kept of the 
responses as the children were very sensitive to academic failure. It 
was reasoned this should be an enjoyable learning experience free from 
the constraints, failures and frustrations these children usually 
found in their learning experience. For this reason, the tasks were 
left as general and unstructured as possible. 


Visual discrimination and spatial orientiation. This series 


included the ability to discriminate directional differences such as 


right-left, up-down, forward-backward, and in-out in relation to 
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objects in space. For example: 


Which dot is to the left of the 
line? Which dot is to the right. 


and 


Which dot is to the right and above? 
© Which dot is to the left and below? 

Which dot is to the left and 

above (none)? 


Fig. 7. Two items in visual discrimination and spatial 
orientation. 


Visual-motor co-ordination. This task requires the ability to 
discriminate and construct the integral components of basic forms. The 
children were required to decide which of several alternatives would 
complete one form (incomplete) and make it look like the completed 


form. For example: 


xin. Arf es Qs TT 1 ye 


criterion test alternatives 


Fig. 8.2 A visual-motor co-ordination item 


The child was required to mentally superimpose each alternative 
on the test and respond by saying which was the correct one--left, 
middle or right. It should be noted that this response method 


reinforces the concept learned in the previous filmstrip. 
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Visual memory. This task required the ability to remember visual 
stimuli. Each problem in this series required two frames. The first 
frame presented the problem in picture form. At the top was a card 
pictured face down and beneath there were three or more cards presented 
face up on which there were varied stimulus objects. The child was 
instructed to remember both the pictures and their positions. In the 
second frame, the top card was presented face up showing one of the 
stimulus objects, and the bottom row was presented face down. The 
child was required to name the position the stimulus object was in 


previously. For example: 


Frame | Frame 2 





Fig. 9. A visual memory item 


After frame 2, the child was required to say "left". If the wrong 
answers were given, the original was presented again and the child had 
the opportunity to see what the correct response should have been. 

Figure ,and ground. This task requires the ability to select the 
appropriate visual stimulus in spite of visual distractions. The 
problems consist of a number of overlapping or non-overlapping 
geometrical figures in which colored dots are placed. The questions 
asked take advantage of the conjunctional forms "and", "but not in", 


and combinations of these. For example: 
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Which dot or dots are in the square and 
the circle but not in the triangle? 
Which dot is in the triangle but not 


in the circle or square? Which dot fo 
is in the square and triangle but not yey 


in the circle (none)? 


Fig. 10. A figure and ground item 


Visualization. This task is based on the ability to integrate all 
the visual perceptual skills. Complex and overlapping visual stimuli 
are to be discriminated and the correct response given. In each frame 
the child is required to follow lines that originate from letters or 
numbers on the left side to numbers or letters at which they end on the 
right side. The children were urged to use only their eyes and not 


their fingers. For example: 


Which number does A join 
up with? 





Fig. 1]. A visualization item 


Summar 

The emphasis in the program was on the use of successive skills in 
both the auditory and visual modalities. For Group I verbal production 
was encouraged and strategies useful in short-term memory were taught. 
It was expected that the filmstrips would reinforce the strategies for 
Group I but yet would provide a general training procedure for Group II. 


Group I (maximum intervention) did the total program described 
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above involving approximately 14 hours per child. Group II (minimum 
intervention) participated only in the filmstrip section of the program. 


This involved approximately three hours per child. 


Results 


Having completed the remedial program, the Hobbema children were 


retested on all measures. 


Gain scores 

The scores were first checked for improvement within each group by 
using analysis of variance for repeated measures. The data for these 
analyses are presented inTable XVII. Group I (maximum treatment) 
improved on all measures except the WISC V, WISC FS and MFD, while 
Group II (minimum treatment) improved only on the WISC P, Matrices and 
CMC. At first glance, at least, the results indicate that the 
intervention was extremely successful in improving the scores of Group I 
and less successful in improving the scores of Group II. Differential 
gains between groups would be expected on the basis of time spent in 
remediation, and the results are in the predictable direction. 

An examination of the correlations between pre- and posttest scores 
for each group (Table XVIII) indicates that the measures are generally 
reliable in preserving the rank ordering of individual results. Only 
in three cases are the correlations not significant, the reasons for 


which must remain as speculative. For the CMC in Group I the possibilities 


are either an unreliability in the test effect or differential treatment 
effects over individuals. The latter is preferred, as the low 


correlation is also accompanied by significant improvement in results. 
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Table XVIII 


Correlation between Pre-and Posttest Scores 
for Groups I and II 


Group I p Group II p 

WISC Verbal . 749 .001 .878 .001 
Performance .879 .001 762 .001 

Full Scale 1922 .001 .900 .001 
Stroop Word 791 .001 . 849 .001 
Schone] ] .990 .001 . 889 .001 
Serial Learning SP .754 .001 .840 .001 
FR ae fk) .001 aoe) .012 

Progressive Matrices .602 .018 .561 .01] 
Cross-modal Coding . 380 NS 654 .002 
Figure Copying 162 .006 -405 NS 
Memory for Designs . 361 NS 544 .013 
Visual STM .642 .010 .671 .001 


The MFD is subjectively marked and this is probably reflected in the 
low correlation for Group I, although scores are accompanied by a 
small but statistically unreliable gain. For the FCT with Group II, 
the low correlation does not occur along with a change in mean scores 
and probably reflects unreliable subjective marking, although the 
test is highly reliable for Group I. One other possibility for the 
FCT is that the low correlation simply reflects a restricted standard 
deviation. The results from these tests must be interpreted with 


caution. 


Considering the test-retest reliability generally, it is unlikely 
that the gain scores are spurious, and therefore they must be 


attributed to the remedial program. 
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The group posttest means were also compared by analysis of variance 


procedures (Table XIX). Group I was clearly superior to Group II only 


on the Serial Learning tests. 


Recalling the pretest comparisons, 


Table XIX 


Posttest Comparisons between Groups 
Using Analysis of Variance (Hobbema) 


Group I (N=15) 

Mean Sp2 

WISC Verbal 77.80 8.10 
Performance 1OQs207 alz.23 
Full Score 87.07 Ser 
Stroop Word 30,93, 11594 
Schonel ] Cole) Seen 
Serial Learning SP e4 7), oO. Oe 
FR zs i340 2dec4 
Progressive Matrices 25.20 3.14 
Cross-modal Coding 4.07 Seu, 
Figure Copying ee/ 78 
Memory for Designs geo3 4.04 
Visual STM 30.47 7.05 


] 
2 


df between groups = 1, error 


*significant at the p < .05 level 
*ksignificant at the p < .01 level 
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pretest measures than Group II and real differences in gains may be 


obscured by differences in starting position. 


Covariance analysis 

The groups were again compared on posttest means, but the pretest 
means were adjusted for initial differences by a covariance technique. 
The resulting F-ratios and probabilities are shown in Table XX. 

This procedure showed. that Group I showed significant gains on the 


Schonell, Serial Learning and VSTM tests over Group II. 


Table XX 


Analysis of Variance with Covariance Adjustment 
between Groups I and II at Posttest (Hobbema) 


F-Ratio p 

WISC Verbal 0.002 NS 

Performance 0.390 NS 

Full Score 0.001 NS 
Stroop Word 

Schonel 1 470% .002 

Serial Learning SP 15: 8a* .001 

FR ca WAN ae .001 

Progressive Matrices 0.09 NS 

_Cross-modal Coding 2.09 NS 

" Figure Copying 3.14 085 

Visual STM 6.00* .020 


*significant change 
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Test of Hypothesis 4 

In order to test Hypothesis 4, three sets of analysis were 
performed. In the first, the posttest scores were compared to the 
pretest scores for both groups. This analysis indicated that Group I 
scores improved on practically all the test measures and that Group II 
gained on some of the test measures. The results were taken to suggest 
that the intervention program successfully changed test performance. 

In the second analysis, the two groups were compared on posttest 
scores. Group I was superior to Group II only on the Serial Learning 
measures. It was noted, however, that Groups I and II were somewhat 
different on the pretest measures. Therefore, in step three these 
initial differences were removed by covariance and the adjusted 
posttest means were again compared. This analysis showed that Group I 
gained differentially over Group II in the Schonell, VSTM and Serial 


Learning tests. Hypothesis 4 can be confirmed for these measures. 


Summary 


The main conclusions must be that visual and auditory memory 
showed significant improvement and that these gains are attributable 
to the intervention program. The improvement in word recognition could 
also be attributed to the intervention program, although this 
improvement was unexpected. Possibly the training in successive skills 
transferred rh word attack skills and resulted in improved word 


recognition. 
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Some Supplementary Analyses: 
The Hobbema Children at Posttest 
In the following sections, some Supplementary analyses are 

Provided. It was felt that although Hypothesis 4 has already been 
tested, additional analysis would provide interesting information 

about the more specific nature of any changes. Accordingly, a posttest 
factor analysis was computed and compared to the pretest. In addition, 


the LHo group posttest scores were compared to the low achieving 


children. 


Posttest principal components analysis 
In the factor analysis based on post-intervention scores (Table XXI) 


b] 


the factors emerged in a different order. The serial factor continued 


Table XXI 


Principal Components Analysis 
for the LHo Group at Posttest (N = 35) 


I I] III 
Successive Simultaneous Speed 

Stroop Word 011 065 906 
Color -237 -127 829 

Serial Learning SP 890 254 -061 
FR 890 240 -079 

Progressive Matrices 495 289 031 
Cross-modal Coding 743 -103 -256 
Figure Copying 030 855 140 
Memory for Designs -242 -772 164 
Visual STM 488 580 -114 


Variance Za} 39 1.898 1.644 
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to account for the most variation, but now the speed factor became 
less important than the simultaneous in accounting for the variance. 
The VSTM now loads more appropriately on the serial and simultaneous 
factors rather than on speed and simultaneous. It seems that the 
introduction of consistent search and recall strategies has eliminated 
speed as a limiting variable. The shift was accompanied by an 
improvement in performance in Visual Short-term Memory. 

On the other hand, although scores for the serial and free 
recall tests showed highly significant improvement, the factor 
loadings did not shift. This also is expected; these have been found 
to be the marker tests for the successive factor. 

The results of the factor analyses on post-intervention scores 
thus support the emergence of simultaneous, successive and speed as 
factors describing the performance of the Hobbema children in the 
present test battery. The effect of intervention was to increase the 
reliability of these children's performance, so that the factor 
structure is comparable to that obtained in previous studies on 


Caucasian school children. 
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Comparison of the LEd group to the LHo group at posttest 


As was mentioned earlier, the LHo group gave some strong 
indications that it was an average group, at least in some respects. 
Although this specific point was not part of the hypothesis, it was 
decided to pursue this line of investigation further. 

The total Hobbema sample was again compared to the LEd group by 
means of an analysis of variance. A perusal of the means (Table XXII) 
will show that the two groups are now more similar than they were 
previously (Table VI, p. 60), although there still are WISC V, WISC FS, 
Stroop Word and Serial Learning SL differences favoring the LEd group. 
In some cases (FCT, RPM and Schonell), the scores now favor the Hobbema 


group, although not significantly. 


Table XXII 


A Comparison of the LHo (Posttest) and LEd Groups 
by Analysis of Variance 


Wel LHo 
Mean SD Mean SD i p 
WISC Verbal 93.88 1005) 76.89 9.60 60.09* .001 
Performance 98.96 al ay 98.40 12.46 0.05 .830 
Full Scale 96.00 11506 85.80 HED 18.35* .001 
Stroop Word as Pye Boe 29.5 10.28 5 .94* BOG, 
Schonel 1 4 28.59 jero 26.97" 11.30 0.05 828 


Serial Learning SP 130543). 33.45 —l0%R87 39719" 4.23%.) 2001 


FR 147,61 28,24 139,265 25,58 rap OY ~ 159 
Progressive Matrices 23.84 6.43 ZO. Seve fed . 136 
Figure Copying 11.89 e093 12.80 Sinai) 2.80 .098 
Memory for Designs D4 4.29 o.0) 3.60 45 52% 7,036 
Visual STM 28.09 10.26 27.94 8.46 0.00 945 


*Significant difference 
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The differences in performance have been reduced, but not removed. 
Indicators of intellectual strengths for the LHo group were best 
Shown on two measures: the Raven's Progressive Matrices and the WISC 
Performance scale. The Matrices test has been considered a "culture 
reduced" test of intellectual abilities and has been used extensively in 
assessing this ability in non-Western groups of people (MacArthur, 1972). 
The scores, however, are converted into percentiles rather than 
standardized IQ points. A distribution of percentile scores was plotted 
for the combined group on the pre- and posttest situations (Table XXIII). 
As can be seen, in both cases more than one-half of the group scores 


above the fiftieth percentile. 


Table XXIII 


Percentile Scores on Raven's Progressive Matrices 
on Pre- and Posttest for the Hobbema Sample 


Pretest Posttest 
Percentiles Frequency Totals Percentiles Frequency’ Totals 
90-100 4 21 90-100 8 24 

80-89 4 80-89 2 
70-79 3 70-79 4] 
60-69 2 60-69 4 
50-59 8 50-59 7 
40-49 * 5 17 40-49 2 HW 
30-39 0 30-39 0 
20-29 6 20-29 a 
10-19 2 10-19 ] 
0-9 4 0-9 3 
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It was also noted that the LHo as well as the LEd group scored 


within the average range on the WISC Performance scale. In these ways, 
at least, they seem to be a normal group. This has important 
implications in educational practice, as it seems these children have 
some potential that is not being used effectively by current school 
practices. The preceding analyses suggest that teaching could take 


advantage of the nonverbal skills the low achieving children already 


have, 
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CHAPTER IX 
AN ANALYSIS OF THE WISC SCORES 
FOR THE LHo, LEd AND HEd GROUPS 
It has already been shown that the WISC is a reliable predictor 

of achievement, and that low achieving children have lower Verbal 
than Performance IQs. It was decided to investigate the nature of the 
WISC scores by considering the subscale scores. These subscale scores 
readily lend themselves to factor analysis and profile comparisons. 
These supplementary analyses were performed for the LHo, LEd and HEd 
groups. A profile of subscale scores can be seen in Figure 12. 


Mazes were not included with the factor analyses. 


WISC profiles 


The most striking feature of the profile is the almost perfect 
ordering of the three groups. The order established by the WISC is the 
same as that established by the instruments used in the present study. 
It seems that the WISC is a reliable predictor of group means for 
cognitive tests and for achievement within the Edmonton sample. In all 
probability the achievement hierarchy would extend to include the 
Hobbema group. The greatest overall differences are seen on the Verbal 
scale and it is likely that academic achievement is related most closely 
to this scale. 

On the Performance scale the differences between the LEd and LHo 


groups virtually disappear. This gives the impression that the groups 


are very similar on this scale. 
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WISC subscale profiles for the LHo, LEd and HEd groups 


Fig. 12. 
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Intercorrelation of WISC scales 
When the Verbal, Performance and Full Scale IQ scores were 
correlated to performance on the Progressive Matrices (Table XXIV), it 
was noted that the Matrices test correlates more with the Performance 


Scales than the Verbal scales. This could be expected, as the Matrices 


Table XXIV 


Correlations of the Matrices 
with the WISC IQ Scales 
for the LHo, LEd 
and HEd Groups 


RPM RPM RPM 

Verbal Performance Full Scale 
LHo se33 554 . 440 
LEd - 501 » 542 .605 
HEd - 146 . 604 472 


test is regarded as a nonverbal test of intelligence. For the LEd 
group the Matrices correlates with the Verbal and Performance scales 
to the same extent, suggesting that verbal and nonverbal tasks are 
processed in a similar fashion by these children. An examination of 


the WISC scale intercorrelations (Tables XXV, XXVI and XXVII) revealed 


é Table XXV 


WISC IQ Scale 
Intercorrelations for the LHo Group 
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Verbal Performance Full Scale 
Verbal ] . 567 -,803 
Performance ] 99) 


Full Scale 1 
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Table XXVI 


WISC IQ Scale 
Intercorrelations for the LEd Group 


ee 


Verbal Performance Full Scale 
Verbal ] .620 903 
Performance ] 918 
Full Scale ] 


that the Full Scale IQ was highly correlated with both the Verbal 


and Performance scales for all groups. 


Table XXVII 


WISC IQ Scale 
Intercorrelations for the HEd Group 





Verbal Performance Full Scale 
Verbal ] - 245 . 789 
Performance ] athe 
Full Scale ] 


It is also noted that the Verbal scale does not correlate with 
Full Scale IQ, but that Verbal and Performance scales do for the low 
achieving groups. These groups may be depending on one particular 
strategy, perhaps simultaneous, to solve intellectual problems, 
resulting in the interdependence between the two. The high achieving 
group, having well developed successive and simultaneous skills, uses 


them independently. Verbal and Performance IQs for this group appear 


to be relatively uncorrelated. 
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Principal components analyses 


Quereshi (1972) presents results from a study in which he analyzed 
the WISC subscale scores (excluding Mazes) for 6, 10 and 14 year old 
children by the principle components procedure with a Varimax rotation. 


Table XXVIII reproduces these results for the 10 year old sample. 


Table XXVIII 


A Principal Components Analysis 
of WISC Subscales for 10 Year Old Children 


I II bg yl IV 
Verbal 
Information 67 39 1] 17 
Comprehension 88 - 09 06 10 
Arithmetic a 4] 19 60 
Similarities 49 42 -24 16 
Vocabulary 77 40 06 11 
Digit Span 05 06 94 04 
Performance 
Picture Completion 09 70 28 01 
Picture Arrangement 40 45 05 03 
Block Design 14 77 -07 34 
Object Assembly Lh 7] -05 2a 
Coding/Digit Symbol 08 i -05 92 


A similar procedure was used for the groups considered by this 
study. These analyses can be found in Tables XXIX, XXX and XXXI. For the 
Edmonton groups , four factors emerged naturally, but for the Hobbema 
group only three appeared, It was decided to accept the fourth factor 
for this group to faciliate comparison. 

Quereshi named the four factors: Verbal Comprehension and 
Expression, Perceptual Organization, Perceptual Speed and Freedom from 
Distraction. In the Edmonton analyses, the factors were not named, but 


they appear to be similarly constructed. To test the similarity, a 
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procedure designed by Tucker (Harman, 1967), in which coefficients of 
Table XXIX 


Principal Components Analysis (Varimax) 
on WISC Subscales for the LHo Group 








I II III IV 

Verbal 

Information 803 124 310 -003 

Comprehension 794 -006 194 -073 

Arithmetic 513 -046 554 438 

Similarities 842 180 141 -013 

Vocabulary 915 12] -047 18] 

Digit Span 559 154 544 253 
Performance 

Picture Completion -051 204 -001 928 

Picture Arrangement 516 427 269 453 

Block Design 197 897 044 093 

Object Assembly ny: 770 334 197 

Coding/Digit Symbol 145 359 835 -086 
Variance MF red ojos Regs ese emis fet of BP ei 

Table XXX 
Principal Components Analysis (Varimax) 
on WISC Subscales for the LEd Group 
I Li Dd IV 

Verbal 

Information ee 612 444 153 

Comprehension 009 767 =112 024 

Arithmetic 238 403 662 046 

Similarities 449 450 080 407 

Vocabulary 236 767 263 045 

Digit Span 046 041 066 962 
Performance 

Picture Completion 774 143 041 AREA 

Picture Arrangement 446 354 14] lt 

Block Design 733 262 253 178 

Object Assembly 760 -055 240 120 


Coding/Digit Symbol 103 -042 888 047 
Variance Lea eeeeo a DOU Kelso 
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Table XXXI 


Principal Components Analysis (Varimax) 
on WISC Subscales for the LEd Group 


I II III IV 
Verbal 
Information 839 124 088 016 
Comprehension 604 009 -063 -645 
Arithmetic 14] 524 103 092 
Similarities 826 034 = 158 136 
Vocabulary 612 46] -095 057 
Digit Span 239 -038 -036 843 
Performance 
Picture Completion 136 776 =7 ps 024 
Picture Arrangement 444 105 540 31] 
Block Design = 33 617 449 od eR 
Object Assembly 035 689 242 = 126 
Coding/Digit Symbol oad pale) 094 803 - 060 


Variance Zen OD Ae JOG le. leone « iaede 


congruence are generated was employed. Tucker does not provide levels 
of significance except to say that coefficients of .93 are "high" and 
".46" are low. The procedure produces two sets of comparisons; one for 
a direct comparison and another set for a comparison in which one matrix 
is rotated (Varimax) against the other to arrive at the best possible 
fit. Results from the rotated comparison will be presented here, and 
only those for the relevant factor pairs (Table XXXII). 

The comparisons show that the factors have rather remarkable 
congruence considering the rather large numbers of differences between 
groups. This attests to the robustness of WISC scores under a wide 


range of conditions. A large source of difference was thought to be 
the restricted IQ ranges for the groups in the present study compared 


to the normal range reported in the Quereshi study. However, Kebbon 


(1965) found that, generally, factor structures remained constant even 
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Table XXXII 


Tucker Coefficients of Congruence for Factor 
Comparisons (Rotated) of the LHo, LEd 
and HEd Groups to the Quereshi 
10 Year Old Sample 


I II II] 
HEd to Quereshi 9287 .9220 -6603 
LEd to Quereshi 0438 =, 9863—ti‘iws / 137 
LHo to Quereshi .9124 .8959 .6122 


115 


IV 


»7398 
.9400 
aslo 


if restricted samples were taken. Here the factor structures appear to 


remain stable even for small sample sizes and groups of different ages. 


For the HEd, LEd and LHo groups, Factors I and II appeared to make 


Verbal-Performance distinctions; however, these were not exceptianally 


clear except for the LHo sample. 


An analysis of the differences between the compared factor matrices 


through the use of error matrices (not presented here) revealed that the 


HEd group differed from the average group mainly in the way Similarities 


and Picture Arrangement were performed, while the LHo and LEd groups 


differed mainly in Vocabulary. The high achieving group seems to differ 


in abstract reasoning while the low group differs in knowledge of word 
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CHAPTER X 
RELATIONSHIPS BETWEEN ACHIEVEMENT, INTELLIGENCE 
AND COGNITIVE TESTS FOR THE HEd AND LEd GROUPS 
The purpose of this section of the report is to explore the 

relationship between achievement, intelligence and cognitive scores for 
the HEd and LEd groups. It was expected that the differences in 
patterns of ability already found would be revealed more specifically 
in these relationships. The MEd group will be included in these 


analyses where possible. 


Mean scores and analyses of variance 


Performance on the achievement test measures ("system tests") is 
“summarized for all three groups in Table XXXIII, with the subsequent 
analyses of variance and paired comparisons in Tables XXXIV and XXXV. The 
mean scores perfectly differentiate the groups into the three categories 
derived from school performance (high, medium and low), suggesting that 
the original designations are viable. In the paired comparisons, only 
two differences were not significant. For the HEd-MEd comparison, 
differences in the Stanford Achievement test (Word Study Skills) and the 
Lorge-Thorndike Nonverbal scales were not significant. As a general 
conclusion, the premise that these three groups are statistically 
different in performance can be accepted. 

These results demonstrate that high and low achieving groups can 
be reliably chosen in terms of the tests used by the Edmonton Public 


School Board. The testssample reading/comprehension, intelligence, 


spelling and arithmetic skills, and these tend to predict general 
achievement as indicated by grade performance and teacher judgement. 


The system tests tend to be verbally oriented, and probably best 
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Table XXXIV 


Analysis of Variance (ANOVA) 
between Groups (HEd, MEd, LEd) 
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Tests 


Gates MacGinitie 
Vocabulary 
Comprehension 

Spelling 


Arithmetic 


Stanford AT 


Word Meaning 
Paragraph Meaning 
Word Study Skills 


Lorge-Thorndike 


Verbal 
Nonverbal 


df Groups 
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df Error 
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152 
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F-Ratio 
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Table XXXV 


Paired Comparisons between Means 
for the HEd, MEd and LEd Groups 


Tests 


Gates MacGinitie 
Vocabulary 
Comprehension 

Spelling 


Arithmetic 


Stanford AT 


Word Meaning 
Paragraph Meaning 
Word Study Skills 


Lorge-Thorndike 
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120 
illustrate that achievement is related to verbal abilities. Nonverbal 
tasks are not adequately represented and a judgement about the 
relationships between achievement and nonverbal skills cannot be made 


from these data. 


Achievement and intelligence 


The relationship between verbal and nonverbal skills, intelligence 
and achievement was explored for the HEd and LEd groups, by means of a 
series of factor analyses. In addition to the "system tests", the WISC 
Verbal and Performance, the Lorge-Thorndike Verbal and Nonverbal, the 
Schonell and the Raven's Progressive Matrices scores were used. For both 
groups four factors emerged. 

The factors for the HEd group (Table XXXVI) were named Verbal- 
Intellectual, Nonverbal IQ, Study Skills and Verbal Comprehension. The 
line in the table divides the achievement tests from the others. 

Factor I is composed of the GM Vocabulary and Comprehension, Spelling 
and Stanford Achievement Word Study Skills, along with WISC Verbal, 
Lorge-Thorndike Verbal and Schonell. This factor shows very clearly 
the clustering of verbal skills and school achievement for the HEd 
group. 

The second factor is clearly a nonverbal factor containing the 
WISC Performance, Lorge-Thorndike Nonverbal and Matrices loadings. 
Significantly, it has no corresponding loadings from the achievement 
tests, thus reinforcing, although negatively, the postulate of a high 


verbal component in achievement. 


Factor III was termed Study Skills mainly because of the Stanford 


Achievement Word Study Skills and Arithmetic loadings. It seems that 


Ost | | | 7 
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Table XXXVI 


Principal Component Analyses (Varimax) 


on Achievement and Intelligence 


for the HEd Group 


Verbal 


12] 


Verbal 


Performance 


Intelligence 


IQ 


Study 
Skills 


Comprehension 


Gates MacGinitie 


Vocabulary 
Comprehension 


Spelling 
Arithmetic 


Stanford AT 


Word Meaning 
Paragraph Meaning 
Word Study Skills 
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Mh ie 


300 
438 


226 
801 


488 
265 


=115 
-118 


WISC 


Verbal 
Performance 


Lorge-Thorndike 


Verbal 
Nonverbal 


Schonel1 


Progressive Matrices 
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- 036 
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290 
804 


025 
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072 
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1.800 


Variance 


achievement in Arithmetic for the high group is differentiated by the 


ability to carefully examine the problem. This factor is characterized 


by the lack of loadings from the predictive measures. 


Evidently, the IQ 


tests do not tap the differential study skills that determine achievement 


in the high group. 


Factor IV was named Verbal Comprehension and was characterized 


mainly by the STA WM, 


It is significant to note the absence of word 


ladvsV 


856 
208 


et f- 
Sti- 


220 


ee0 
008.1 






ybut2 sonssrrot1s49 
not2nstosqmod 2frrse 


sto 
Ste. 


0! 


oes 
soe 


eso 


Yes 
[Sé.§ 


fade 
gonspt i fain! 


[a3 
ead 


vis 
veo 


AVS 


360 - 
e82 .£ 


TA brotasse 
eninsoM ent 


2fTtd2 ybut2 brow 


290Tv56M svi 


aoe BV 





ad yd botsrinsrsttib 2¢ quove fiptd sft yot artemdsivA at Inomevetdas 





basinatosrero zt votos) etdT Rn me ae 





122 

reading ability (Schonell) on this factor. The achievement measures 
have corresponding values from the WISC Verbal and Lorge-Thorndike Verbal. 

A different picture emerged when the analysis for the LEd group was 
inspected. If one regards only the top half of the HEd and LEd analyses, 
one sees that the achievement tests load in a fairly similar, although 
not identical, fashion. However the lower portions seem extremely 
dissimilar. The obvious conclusion to be drawn is that group 
achievement tests for the two samples cluster with different abilities. 

The factors were termed Verbal-Educational, Study Skills, 
Intelligence (g) and Verbal Comprehension, although the labels are not 
totally satisfactory. One of the more striking features of this 
analysis is the lack of verbal and nonverbal clustering. Reasons for 
this do not make themselves readily apparent, but they may be related 
to various limitations including, perhaps, successive skills. 

Factor I for the LEd group is similar to that of the HEd group. 
The most notable feature of this factor is the high loading of the 
Schonell] test and the lack of loading from the WISC Verbal, impelling 
the conclusion that achievement for the LEd group is most dependent on 
the ability to read, and that lack of reading ability obviously excludes 
the possibility of using other abilities in school work. Reading ability, 
in this case, acts as a threshold variable. Once he is able to read, he 
is also able to use other abilities in the classroom. This interpretation 
is supported by inspecting Factor III which appears to be a general 
intelligence factor and yet has no corresponding loadings in the 


achievement area. Apparently, there is a large fund of skills yet 


untapped in the low achiever. 


Factor II, although labelled Study Skills, may involve simultaneous 
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Table XXXVII 


Principal Component Analyses (Varimax) 
on Achievement and Intelligence 
for the LEd Group 


Verbal Performance Study Verbal 
Intelligence IQ Skills Comprehension 

Gates MacGinitie 

Vocabulary 770 007 074 269 

Comprehension 830 199 -098 302 
Spelling 799 -014 100 =105 
Arithmetic 049 869 - 064 089 
Stanford AT 

Word Meaning los -039 164 886 

Paragraph Meaning 690 239 022 297 

Word Study Skills 715 soy | 201 -189 
WISC 

Verbal 149 655 325 -427 

Performance -020 548 686 e130 
Lorge- Thorndike 

Verbal 380 007 75] 141 

Nonverbal -042 079 851 086 
Schonel] 701 - 330 076 -049 
Progressive Matrices 063 815 187 001 
Variance 3.596 2.429 2.002 1. 336 


abilities and may represent a conceptualization ability. One is drawn to 


the negative loading from the Schonell test on this factor. It appears 
that word reading ability interferes with the ability to do arithmetic 
or vice versa. Poor successive skills may reveal themselves in the form 
of interference from simultaneous skills. This group is possibly using 


simultaneous skills to compensate for poor successive skills. An 
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interpretation of this nature would also explain the lack of verbal and 
nonverbal clustering, as there would be no clear-cut strategies for the 
use of simultaneous or successive skills. 

Factor IV has its highest loading in the form of Word Meaning with 
the addition of GM Comprehension. It is interesting to consider the 
Significance of the negative WISC V loading. Again this suggests the 
operation of an interference factor. There may be a competition 
between understanding and a rote factor, either memory or speed. 
Knowledge of word meanings would thus be related to memory rather than 
to verbal abilities. Children must know the meanings of words before 
they can use them to gain understanding. 

To summarize, the LEd group is most clearly seen in terms of its 
limitations rather than its skills. In the first instance there was 
the threshold effect of reading ability in achievement. Secondly, the 
competition between successive and simultaneous skills was seen in 
arithmetic and in general intellectual functioning. Thirdly, there 
appeared to be a conflict between memory and comprehension. 

The HEd group, on the other hand, is able to utilize verbal and 
nonverbal (successive-simultaneous) skills appropriately. This is 
demonstrated by the relatively clear loadings of these tests on the 


factors. 


a 


Achievement and Das battery 


In this analysis achievement measures are used again, this time in 


conjunction with the cognitive measures. This analysis is intended to 


investigate the relationship between cognitive skills and achievement. 


As in the previous analyses, only the HEd and LEd groups are represented. 
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For both groups five factors emerged; however, it was felt that 
naming them would not serve any purpose as the comparisons would be 
performed on a selective rather than a total basis. The achievement 
tests cluster in much the same fashion as in the previous analyses, 
indicating the robustness of these groupings and inviting comparisons 
between these and the previous analyses. 

For the HEd group (Table XXXVIII), Factor I again contains loadings 
from most of the achievement tests and the suggestion of a verbal- 
intellectual factor is supported. The Schonell test figures prominently 
in this factor; however, it is evident that short-term auditory and 
visual memory also play a small role in this factor. Word reading speed 
seems to be more important, perhaps in the amount of material covered, 
or in the ease with which words and phrases are conceptualized. 

In the analysis of the LEd data, the achievement cluster is similar 
except that STA WM is not included in Factor I (Table XXXIX). The Schonell 
test has a high loading on this factor; however, the lower emphasis on 
speed combined with the loadings on the FCT and CMC suggest that reading 
and pre-reading skills are, in fact, the main components of achievement. 
For the HEd group, achievement is governed by speed and memory in 
material that is read, while in the LEd group achievement is related to 
the ability to decode words. 

Achievement in arithmetic can also be differentiated between the 
two groups. For the HEd arithmetic loads on Factor IV along with STA PM, 
STA WSS and CMC. Comparing this to the previous analysis, one notices 


the absence of GM V and GM C which now load with auditory memory. 


Arithmetic scores seem to be more closely related to ability to decode 


information and to pay attention to detail in understanding the problem 
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Table XXXVIII 


Principal Components Analysis (Varimax) 
on Achievement and Cognitive Tests for the HEd Group 


I eI III IV V 
Gates MacGinitie 
Vocabulary 650 405 279 140 307 
Comprehension eg 320 183 192 209 
Spelling 846 ¥39 -110 106 18] 
Arithmetic 120 249 097 814 048 
Stanford AT 
Word Meaning 328 -001 279 003 676 
Paragraph Meaning 602 346 128 SEK BL) 
Word Study Skills 462 -064 008 652 184 
Stroop Word -527 -201 -023 -275 -146 
Schone] ] 843 147 096 010 -071 
Serial Learning SP 318 909 150 134 -004 
FR cde 915 064 139 -040 
Progressive Matrices -055 033 862 130 080 
Cross-modal Coding 036 267 525 437 -187 
Figure Copying -093 092 418 201 -573 
Memory for Designs -351 -101 -638 150 082 
Visual STM 343 -049 184 -227 -604 
Variance 3.780 2.296 1.897 suse PS) 





- 


than to remembering the input information. 
For the LEd group, arithmetic is split between Factors IV and II. 
Factor IV appears to be a memory or successive processing factor, while 


Factor II seems to be a simultaneous processing factor. Possibly 
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Table XXXIX 


Principal Components Analysis (Varimax) 
on Achievement and Cognitive Tests for the LEd Group 


Sa eee 


I I] III IV V 
Gates MacGinitie 
Vocabulary 767 166 -052 -063 ehh 
Comprehension 135 007 116 a 393 
Spelling 768 -066 18] 121 -026 
Arithmetic 036 480 019 708 -072 
Stanford AT 
Word Meaning 097 148 -209 057 768 
Paragraph Meaning 654 087 -009 221 373 
Word Study Skills 772 248 ‘Acyl | 093 -209 
Stroop Word -247 162 -140 146 -778 
Schonel 1 639 -462 143 -068 229 
Serial Learning SP 160 132 942 169 -034 
FR 178 183 908 202 -046 
Progressive Matrices 130 716 094 298 -080 
Cross-modal Coding 334 311 17 614 -165 
Figure Copying 457 597 130 -204 -010 
Memory for Designs 1:32 -801 -187 -124 -177 
Visual STM 054 -091 267 768 103 
Variance 3.638 2.259 2.074 1.861 1.769 


* 





achievement in arithmetic for the LEd students is determined by the ability 
to attend to and retain numerical information in store for manipulation 
rather than by the ability to conceptualize the problem. Attention, 
decoding and memory are preconceptual skills and their association with 


arithmetic reinforces the idea that the LEd children are limited by their 
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lack of prerequisite skills. 

Factor V for the HEd group contains STA WM along with GM V and 
STA PM, suggesting that word meaning is tied to having a large 
vocabulary and that this influences meaning derived from sections of 
written work. These tests load negatively with VSTM and FCT, suggesting 
that visual sequential memory and visual figure drawing are processed 
in the opposite fashion to word meaning. The interpretation is that 
word meaning is poorest for those using rote skills. It seems that 
Successive skills are necessary to gather information, but that meaning 
is based on simultaneous abilities. Children that depend on simultaneous 
abilities to gather information do not fare as well as children who use a 
Successive approach. 

For the LEd group the achievement context for STA WM is similar 
to that of the HEd group, but it loads with the STR W (word reading 
speed). This may reflect a test taking factor and argues against 


including speed in tasks for time limits for low achieving students. 


Summary 

Within the Edmonton population the tests used by the Edmonton 
Public School System differentiate high, medium and low achieving groups 
very clearly. They provide statistically reliable estimates of relative 
classroom performance for these groups of children. 

For the HEd and LEd groups, exploratory principal component 
analyses indicate that the relationships between achievement, 
intelligence and cognitive measures are not identical for both groups, 
suggesting that these groups process information in different ways. 


For the high achieving group, the achievement tests cluster with 
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verbally oriented skills which are separate from the nonverbal skills. 
The interpretation is that these children have adequate successive and 
Simultaneous skills, and are able to use them appropriately. The 
achievement tests for the low achieving group cluster mainly with 
reading and pre-reading skills, suggesting that the ordering of 
children on achievement for this group is dependent primarily on 
reading ability and not on comprehension. 

The high achieving group also appears to have strategies dealing 
with attention and the extraction of meaning from printed material, 
while the low achieving group is seen to operate in terms of limited 


prerequisite skills. 
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CHAPTER XI 
GENERAL DISCUSSION 


The teacher in the classroom is faced with two somewhat dis- 
crete groups of children: those who achieve, and those who do not. 
Evidence presented in this study demonstrates that achievement cannot 
be simply described in terms of intelligence. Although there is a 
linear dependency of achievement on intelligence, it is not simply 
a function of "more of" or "less of". The groups have been shown to 
have different patterns of abilities involving the differential use 
of successive and simultaneous strategies as well. 

The low achieving children not only have lower intelligence, 
they also have poorer verbal than nonverbal skills. This can be in- 
terpreted as indicating inadequate successive processing skills. 
These deficiencies become even more exaggerated in a cross cultural 
setting. 

Birch and Belmont (1965) suggest that the third grade is a 
critical level for learning academic skills, particularly reading. 

It has been demonstrated here that whereas the high achieving child- 
ren have adequate conceptual and reading skills, the low achieving 
children lack prerequisite skills and are thus functioning at the pre- 
reading and pre-conceptual level. 

The implications are clear: high and low achieving children 
have different academic needs, and therefore require different school 
experiences. The question is "what should these children be taught?" 

Basically there are two approaches to the teaching of low 
achieving children: the teaching of academic skills, and the teaching 
of conceptual skills. Bereiter and Engelmann (1966) choose the first 


approach. In their program they emphasize the teaching of rote 
130 
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academic skills through repetition in a carefully controlled teaching 
environment. They view failure as "mis-learning" and emphasize the 
learning of new and more precise rules in language usage and develop- 
ment, reading and arithmetic. Through pretesting, they find the lev- 
el at which the child is functioning, and then proceed to teach him 
the skills he will require to perform the desired task. Bereiter 
and Engelmann make the important observation that the low achieving 
child is already behind and will have to be taught more, rather than 
less, if he is to catch up with his peers. This implies a faster 
rate of teaching. Bereiter and Engelmann achieve this through a rap- 
id presentation style and the use of highly structured materials. 

The second approach is emphasized by Cole and Bruner (1972). 
They suggest using cognitive skills that the child already has, and 
transferring these skills into situations where he is having diffi- 
culty. The most notable feature of this approach is that it is po- 
tentially efficient. No new skills need be taught directly. Teach- 
ing becomes showing these children how to transfer the skills they 
already have into new situations. This was the position taken in 
the present study. The teaching of conceptual skills was chosen for 
two basic reasons. First, conceptual skills are more relevant to 
requirements that the school situation will later make. Consequently 
possession of these skills will enable the student to function with 
more independence than he would with rote skills. This becomes in- 
creasingly important as the tasks increase in complexity. Secondly, 
teaching cognitive skills requires less time than the teaching of rote 


academic skills. This approach takes advantage of the abilities a 
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child has and therefore does not require a reteaching of all skills. 

Low achieving students were found to have poor successive pro- 
cessing skills which were also poorly differentiated from their si- 
multaneous processing strategies. Consequently, the simultaneous 
strategies were often inappropriately used in their place. High 
achieving students were shown to have good successive strategies that 
were relatively independent of the simultaneous abilities. These 
children could therefore use the strategies which they had more 
appropriately. 

Much of our information is received in a temporal (successive) 
order. Some of this information is later used in a simultaneous 
fashion. Map-reading, for example requires successive scanning in 
the data gathering stage but later requires an integration into a 
simultaneous (spatial) schema. A child using simultaneous strategies 
is unable to gather this information efficiently and thus will have 
a poorly conceptualized schema. Reading, too, requires successive 
scanning even though the concept being read is of a simultaneous 
nature. A child with poor successive skills will be unable to re- 
member the information in its sequential order, and consequently will 
make errors in interpretation. 

This child cannot be taught effectively if his skills remain 
at a low level. It has been shown that the lacking successive skills 
can be taught by the application of an appropriate remedial program. 

The deficit in successive abilities can be seen more broadly 
in terms of a verbal deficit. This child is unable to read words 


easily and thus has a poor vocabulary. Without a large and accurate 
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vocabulary he is unable to understand informations, or follow verbal 
instructions. The low achieving child does have good nonverbal 
skills, however. A teaching program should take advantage of these 
abilities. 

A program involving the use of these skills would rely less on 
verbally presented concepts and more on nonverbal and visual materials. 
The teacher would pay particular attention to the processing demands 
of the task and would be prepared to teach the use of simultaneous or 
successive skills either directly, by a program similar to the one 
presented here, or indirectly by the appropriate structuring of the 
information and content materials. The program advocated here, per- 
haps, is much more of a teaching methodology than it is a set of 
materials. The materials are not content specific; their use can 


easily be adapted to a subject area. 
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Instructions for Cross-Modal Coding 


I am going to let you listen to some patterns of sounds. Listen 
carefully. (Examples 1, 2 and 3 without the visual stimulus cards 
were presented.) Each of the patterns you heard are just like the 
dots you see on this card. (Card shown) Let's take a look at each 
one. Here is what the first one sounded like. (Example 1 presented. ) 
This is what the second one sounded like. (Card 2 shown and example 2 
presented.) You see. It is just like the dots that are on this card. 
Let's take a look at the other one that we listened to. (Card 3 shown 
and example 3 presented.) Each pattern you hear is going to be like 
one of the dot patterns you see here. Let me show you. Listen! 

(Card 4 shown, example 1 presented. N.B. Card 4 and all subsequent 
cards contain three possible sound patterns of which one is correct. 
Cards 1 to 3 contain only the correct pattern.0 Which one did you 
hear? It was this one. (Examiner points to the correct pattern.) 
Listen again, then you show me which one you heard. Ready? (Card 5 
shown and example 2 presented.) Which one is it? (Subject points.) 
Let's listen to a different one. Ready? (Card 6 shown, example 3 
presented.) Which one is it this time? Let's try another one. You 
show me which one you heard. Ready? (Example 1 presented, followed 
immediately by card 7.) Listen again and then show me which one you 
have heard. (Example 2 presented, then card 8 shown.) Ready? 
(Example 3, then card 9.) Ready? (Example 1, then card 10.) Ready? 
(Example 2, then card 11.) Ready? (Example 3, then card 12.) If the 
subject did not correctly identify any of the last three stimuli, the 
instructions were repeated until he could.) Listen carefully and pick 
out the dots that look like the tones you hear. Ready? (Test item 1 
presented, followed by the rest of the test.) 
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Cross-Modal Coding 


Auditory and visual test stimuli for cross-modal coding are shown 
below. Large and small spaces represent approximate time intervals of 
1.35 seconds and .35 seconds, respectively. The underlines were 
omitted from test cards when presented to the subjects. 
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Figure Copying 


Ten examples of the designs used are given below. 
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Instructions for Visual Short-Term Memory 


I am going to show you some numbers | and some colours. I want 
you to watch the screen and do as I tell you (project slide 1). Look 
at these numbers, try to remember each number (pause then project 
Slide 2). Now name these colours starting at the top (pause then 
project blank slide 3). Now write the numbers you saw at first on 
this paper. Good. [If incorrect, repeat example 1. ] 


Now let's try another one (project slide 4). Look at these 
numbers and try to remember them (pause briefly then project slide 5). 
Name these colours starting at the top (project slide 6). Now write 
the numbers you have just seen. 


[Repeat until subject understands the instructions and can 
successfully reproduce the digits. ] 


set timers 


Now we are going to try again, but we will go a bit faster. 
Ready? (engage timers) [As the first sequence progresses say] look 
at the numbers . .. name thecolours. . . Write . 


Let's try another set. Ready? (engage timers) Good. Remember 
to look at the numbers, name as many colours as you can, then write the 
numbers. 


[Start test with each trial preceded by a ready signal. ] 
When pictures of objects are used as stimuli, the method of 
recall consists of selecting matching objects (printed on discs) from 


an array of nine alternatives. The child manually places his choices 
on a grid board before him. 


Stimuli numbers for visual short-term memory 
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*Series 1 and 2 were for practice purposes only and were not scored. 
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Instructions for the Serial Learning Test 


Instructions 


I am going to say some words. When I am finished I want you to 
say the words just the way I said them. There will be four words in 
each group. I'l] repeat the instructions. I am going to say some 
groups of words. When I am finished I want you to say the words just 
the way I said them. Let's try a group of words. Ready? Big long 
great tall. (Pause) You should have said, big long great tall. Each 
time I say a group of four words, I want you to say the words in 
exactly the same order that I do. Let's try another group of words. 
Ready? Cow day key few. (Pause) You should have said, cow day key 
few. Let's try one more list of words. Ready? Man mad map pan. 
(Pause) You should have said, man mad map pan. You see, when I say 
a group of words, I want you to say the same words just as I do. Now 
let's try some other groups of words. Ready (begin test). 
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Acoustic 


key hot cow pen 


cab cat mad can 


day cow wall bar 


man mad pan mat 


pen wall book key 
book bar wall hot 


key few 
can pan 
tap mat 
key day 
cab cap 


bar pen 


hot 
tap 
pan 
COW 
cat 
few 


book 
cab 
cat 
bar 
tap 
day 


45 second rest 


cab man 
mat can 
few pen 
day cow 
cap pan 
man mad 


mad 
cap 
hot 
bar 
cat 
mat 


map 
man 
wall 
wal] 
can 
pan 


cap man mad tap 


key book day hot 


cab tap man cat 


can cap pan mad 


pen few wall cow 


Word Lists Presented 
in the Serial Learning Test 
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Semantic 


key hot cow pen 

wide large big high 
day cow wall bar 
long big fat great 
pen wall book key 
book bar wall hot 
key few hot book 
high fat huge wide 
huge great fat large 
key day cow bar 

wide tall large huge 
bar pen few day 


45 second rest 


wide long big great 
great high tall long 
few pen hot wall 

day cow bar wall 
tall fat large high 
long big great fat 
few day cow book 
tall long big huge 
key book day hot 
wide huge long large 
high tall fat big 
pen few wall cow 
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Memory for Designs 
Given below are the Memory for Designs test drawings. Numbers 


did not appear on the faces of the actual plates, but are given here 
for purposes of identification. 
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Memory for Designs 


Administration 


The subject was provided with a pencil, an eraser and a sheet of 
white paper. The following instructions were given: ‘I am going to 
show you some cards with drawings on them. I will let you look at a 
card for five seconds; then I will take it away and let you draw from 
memory what you have seen. Be sure to look at the drawing carefully 
so that you can make yours just like it. Don't start to draw until I 
take the card away. Ready, here's the first one.' The examiner then 
showed the card for five seconds, holding it at right angles to the 
child's line of vision. As it was withdrawn, he was told, 'Now draw 
it just like the picture’. It was sometimes necessary to remind the 
Subject several times not to draw until the card was taken away. No 
attempt was made to urge guessing or the completion of a partly 
remembered design. 


Scoring 


Each design was scored on a four-point scale with values from 0 to 
3. The total score was the sume of the scores on the 15 individual 
designs; the higher the score, the poorer the performance. The general 
principles for scoring are elucidated below. 


0 points: a. This rating is given to a satisfactory reproduction or 
(with certain exceptions) to one that contains no more 
than two easily identifiable errors. (Symmetrical 
errors, which occur frequently on Designs 12 and 15, are 
counted as only one error.) 


b. Omitted or incomplete drawings, if no error has been made 
up to the time subject indicates loss of the memory, are 
also given 0 ratings. 


1 point: a. More than two easily identifiable errors have been made, 
but the general configuration or gestalt is retained. 


b. Reversal of a part only is rated 1. 


ZADOUN US. a. The general configuration has been lost. (These ratings 
are the most difficult to make, but the criteria have 
been objectified by the use of examples.) 


b. The strict counting of errors has not been adhered to; 
certain errors, as omissions and additions of parts, are 
penalized more heavily than others because they may 
change the total configuration radically. Although, in 
general, the omission of a minor detail or a smal] 
addition is considered only one error, when the omission 
or addition changes the shape of the design (e.g., from 
a quadrangle to a pentagon), a rating of 2 is given. 
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The design has been rotated (i.e., the axis turned 180°, 
90° or, in the case of Designs 2 and 7, 45°) or reversed 
(mirrored either laterally or in such a way that the 
reproduction is upside down). 


In general, orientation errors of 90° may be recognized 
and scored even when the figure is incomplete. However, 
those of 180° may not be scored as orientiation errors 


unless the figure otherwise meets the requirements of 
a rating of 0 to 1. 


Exceptions: 


i. Reversals of parts only are not scored in this 
category, but are given a rating of 1. 


ii. Errors in the orientation of Design 4, since they 
do not clearly differentiate control from brain- 
damaged subjects, and since an incorrect slant of 
only one side occurs frequently and easily gives 
the impression of a rotation or reversal, are 
given a score of 1. this represents a change from 
the original scoring instructions. 
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flower 


picture 
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crowd 
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smoulder 
university 
physics 
forfeit 
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genuine 
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oblivion 


terrestrial 


miscellaneous 


ineradicable 
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SCHONELL GRADED WORD READING TEST 


little 
sit 


road 


think 


downstairs 


sandwich 


angel 


attractive 


applaud 


orchestra 


campaign 


siege 


soloist 


institution 


preliminary 


scintillate 


belligerent 


procrastinate 


judicature 


milk 
frog 


clock 
summer 
biscuit 
beginning 
ceiling 
imagine 
disposal 
knowledge 


choir 


recent 
systematic 
pivot 
antique 


satirical 


adamant 


tyrannical 


preferential 


metamorphosis somnambulist 
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playing 
train 
people 
shepherd 


postage 


appeared 


nephew 


nourished 


audience 


intercede 


plausible 


slovenly 


conscience 


susceptible 


sabre 


sepulchre 


evangelical 


homonym 
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book 


bun 


light 
something 


thirsty 


island 


gnome 


gradually 


diseased 


situated 


fascinate 


prophecy 


classification 


heroic 


enigma 


beguile 


statistics 


grotesque 


fictitious 


bibliography idiosyncrasy 
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APPENDIX B 


A COMPARISON OF THE LHo, LEd AND HEd GROUPS 
USING PRINCIPLE COMPONENTS ANALYSES 
AND TUCKER PROCEDURES 


This analysis contains an exploratory comparison of factor 
structures. It is included in the Appendices because it was felt 


that it was too technical and detailed to be of general interest. 
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Das battery 

For the three groups in this study (LHo, LEd, HEd) three factors 
emerged in the principle components analyses for each group. The data 
for each group will be considered separately; however, in general the three 
factors isolated by Das (1973b) were also found here. They were named 
Successive, Simultaneous and Speed. 

In the analysis of the Hobbema data (Table Bl), Factor I (Successive) 
was composed mainly of the SL SP, SL FR and RPM with smaller loadings of 
the CMC. Factor II (Simultaneous) included major loadings from the FCT 


and MFD, with lesser loadings from the RPM and VSTM. The MFD loaded 


Table Bl 


Principal Components Analyses (Varimax) 
for the LHo Group 


I II Lut 

Serial Simul taneous Speed 

Stroop Word -228 18] 774 
Serial Learning SP 874 013 -125 
FR 869 006 -170 

Progressive Matrices 636 440 197 
Cross-modal Coding 594 149 -078 
Figure Copying 299 747 093 
Memory for Designs 026 - 809 197 
Visual “STM -011 400 -790 


Variance 2.419 12627 1.360 


negatively on this factor because it is composed of error scores. 
Factor III (Speed) had loadings from the STR W and the VSTM. It should 
be noted that the Stroop test measures latency and thus the negative 


sign of the VSTM loading merely reflects the opposite to this effect. 
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The major difference between this analysis and others reported 
(Das, 1973a, 1973b; Molloy, 1973) is that RPM loads on the serial factor 
and that the VSTM loads on the speed factor and on the simultaneous 
factor. In addition, the CMC, which usually has a multiple loading, 
here loads only on the successive factor. 

All three differences can be reconciled by postulating a deficiency in 
successive skills. The RPM is usually considered as requiring simultaneous 
abilities and indeed it does load on the simultaneous factor. Although 
the mean scores fall into the normal range for this test, the ordering 
of scores seems to be related to the (inappropriate) use of successive 
Strategies. The VSTM loading on the speed and simultaneous factors could 
be explained in a similar fashion. If the seriation skills in searching 
the matrix and in recalling the numbers are poorly organized, then an 
inordinate amount of time will be required to match the memory pattern 
to the recording pattern. Those capable of processing information more 
quickly would receive higher scores. The preceding would constitute 
using simultaneous strategies to compensate for poor successive skills. 

The low VSTM scores reflect these poor strategies. It was noted 
during the administration of this test that children wrote the numbers 
into the response matrices in an inconsistent fashion. This suggested 
that the children searched the original matrix in much the same manner 
as they would examine a photograph or a scene. This remains consistent 
with the interpretation provided. 

In considering the CMC loading on the successive factor, it is 
noted that this test has a rather low commonality (.381). It appears 
that the other abilities contributed in a random fashion to success on 


this test. Perhaps the children are overwhelmed by the successive nature 
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of this test which requires a conversion of a serial auditory pattern 
into the recognition of a visual display of that pattern. Poor 
successive skills would prevent the child to display his simultaneous 
Or speed skills as he would be blocked on the first step of the test, 
which is remembering and decoding the auditorily presented sounds. 

In the analysis of the LEd data, Factor I (successive) was composed 
mainly of SL SP, SL FR and VSTM with smaller loadings from the CMC. The 
simultaneous factor (II) had mainly RPM, FCT and MFD with the CMC also 
being included. The third factor, although labelled speed, could also 
be called cautiousness as it seems the VSTM and CMC loaded with slowness 


or latency (STR W) rather than with the negative value which would be 


Speed. 
Table B2 
Principal Components Analyses (Varimax) 
for the LEd Group 
I II Lit 

Serial Simul taneous Speed 
Stroop Word -068 028 827 
Serial Learning SP 906 166 -196 
FR 890 208 - 168 
Progressive Matrices 18] rwhs: 202 
Cross-modal Coding 543 346 S75 
Figure. Copying 054 750 -184 
Memory for Designs - 156 -747 078 
Visual STM 622 011 364 


Variance 2.359 1.912 1.090 


Generally, the factor structure for the LEd group and the 
corresponding loadings seem more appropriate than those for the Hobbema 


children. This suggests only more appropriate use of these skills and 
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does not reflect on the quality of these skills. The LEd group may 
still be regarded as having poor successive skills and that low 
achievement reflects these skills. 

The data from the HEd group (Table B3) was rather more difficult 
to interpret using the three postulated processes as two tests usually 
loading on different factors loaded on the same factor (Factor I). 

The STR W and SL scales loaded together and in so doing made the 
decision whether to name this factor Speed or Successive difficult. 


Consequently, Factors I and III remain unnamed. 


Table B3 


Principal Components Analyses (Varimax) 
for the HEd Group 


I I] Lit 
Simul taneous 

Stroop Word -650 -063 109 
Serial Learning SP 935 159 133 

FR 914 079 143 
Progressive Matrices 004 897 025 
Cross-modal Coding 324 414 467 
Figure Copying -029 416 557 
Memory for Designs -213 -678 -070 
Visual STM 013 = 106 859 
Variance 2.284 1.656 leesiesl 





Factor III had loadings from the VSTM, FCT and CMC, and may in fact 
reflect extremely good successive skills differentiated only by speed. 


Factor II was named the simultaneous factor and was similar to that 


of the LEd group with the exception that the FCT had a somewhat lower 
loading. For the HEd group, the FCT loading on the successive factor 


Suggested that a serial attempt, particularly on the more difficult 
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items, produced better results. Perhaps for an adult the most 
efficient method would be to form a gestalt of the stimulus figure, 
Say that of a cube seen in perspective, and then represent this on 
paper using the concept of parallel sides. However, for the child at 
the grade 3 level this "gestalting" process may not be completely 
developed. Although it ultimately is the best strategy, at this 
level complex figures are most efficiently drawn copying the figure 
line by line (successively) rather than by reproducing the imperfect 
gestalt. This also serves to indicate the importance of being able to 
choose the appropriate strategy and of being able to switch between 
them, 

Generally, these results must be viewed with caution as the sample 
sizes are rather small. However, the apparent stability of the factors 
from group to group and in comparison with earlier findings encourage 
One to put more faith in the interpretation than would otherwise be 


warranted. 


Comparison of factor structures 


The factor structures were further compared by the use of the 
Tucker method of orthogonal comparisons (Harman, 1967), which produces 
a matrix of coefficients of congruence for factor comparisons. Tucker 
does not provide levels of significance for this approach except to say 
that a coefficient of .93 is "high" and a coefficient of .46 is "rather 
low". 

This comparison proceeds on two levels. On the first level, the 
comparison matrix is simply compared to the target matrix, and on the 
second, the comparison matrix is rotated toward the target matrix by a 


Varimax procedure to obtain the best possible match, and then compared. 
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For the second level, an error matrix, which is the difference between 
the rotated matrix and the target matrix, is calculated. It provides 
a visual record of the largest sources of difference between the two 
matrices. This procedure has received some attention in spite of its 
limitations (Kebbon, 1965) and will be used here in comparing the factor 
Structures of the three groups. 

For the HEd and LEd unrotated comparisons (Table B4) the first two 
factors compare rather well (.83 and .95) in spite of the fact they 


were not named for the HEd group. The third factors do not compare 


Table B4 


Matrix of Tucker Coefficients 
for HEd and LEd (Unrotated) 


Factors ] fa 3 
. 8286 ya ee | - .4627 
Z . 3381 9549 21261 
.6080 . 4380 . 3554 


very well (.36). 

After rotation, the two factors compare more favorably with values 
of .94, .96 and .66. The third factors could be considered only 
marginally congruent. However, considering the rotated matrix for the 
HEd group (Table B6), one could notice that the first factor would now 
be named Successive and the last factor Speed. The STR W now loads on 
both factors and the loadings of the SL tests partially follow this 
pattern. We notice the "cautiousness" rather than speed on this factor. 


A perusal of the error matrix reveals that the major areas of 
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Table B5 


Matrix of Tucker Coefficients 
for Rotated HEd and LEd 


eee 


Factors ] 2 3 
~9422 . 3886 -. 1879 
2 . 3828 . 9609 . 1032 
5 -.2165 Ae .6640 





difference are on the STR W and on the FCT. 


For the LEd-LHo, results for the unrotated and rotated comparisons 
for the LEd-LHo groups are presented in Tables B8 and B9. The error 


Table B6 


Rotated Factor Matrix (Varimax) 
for the HEd Group (From the Tucker Comparison) 


I I] Tit 

Stroop Word -.4455 -.0791 -4834 
Serial Learning SP .8128 . 1966 .4668 

FR . 8068 Mes -.4445 
Progressive Matrices - .0329 . 8968 -.0003 
Cross-modal Coding 5166 4476 - 1650 
Figure Copying 2913 -4423 ~4512 
Memory for Designs -.1726 - .6874 .0875 


Visual STM woot, -.0621 50/03) 
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Table B7 


Error Matrix for Rotated HEd and LEd Comparison 


] 2 3 

Stroop Word . 3786 .1072 . 3447 
Serial Learning SP .0778 -.0314 sera 

FR .0822 .0912 2745 
Progressive Matrices 2142 -.1217 “ees 
Cross-modal Coding .0269 .1018 . 1888 
Figure Copying -.2360 . 3075 - .6359 
Memory for Designs .0166 -.0596 -. 1652 
Visual STM .0859 .0508 -.3128 


matrix is presented in Table B10. 
In the unrotated comparison, the first factors have a coefficient 


of congruence of .85, the second .89 and the third .32. 


Table B8 


Matrix of Tucker Coefficients for LHo and LEd 
Comparison (Unrotated) 


Factors ] 2 3 
] . 8472 . 5686 -. 1402 
2 .2969 . 8866 2/02 
2 -.4695 .0140 . 3164 


Rotation did not seem to increase the degree of congruence 
significantly, producing coefficients of .88, .93 and .28, 


respectively. 



















iD “es _ 


nsetyaqmo) bIS bas ba mn enn yond 


we an 








£ § j ae i: 
VhbeE . syor. aBXe. bioW goose ra 
vers. PTED. - gyro. 92 pnimrsss [5 h192 - 
eats. $f eo, SSR0., na | 
dS0s:. Vist. SPS, 2potrteM sviezerpoTd 
GBBT. BiOF. 2380. prtbod [sbom-2201 
eaea. - evne, O@ES .- ——-Bafygod welt 
SZal .- deat. - asto. '  gapt2sd 10? yromeM 


BSIL.- 3030. eeen. - MT2 Fenty | 


a ee 





{8 sfdsT at betaseerq 2t xivtem 
Insfortises 46 ever eyogos? Fextt ont . moetysamOs batsioww sas al 


.St. bifid off bas @8. baoose sat 2B. to S2nsu1pNod to 


88 ofdsT 


bij bas. oH Yo? etnatattteod ySsHouT To x Pytem 
(botatotal) moetrsamo2 ms 2 





163 


Table B9 


Matrix of Tucker Coefficients 
for Rotated LEd and LHo 


eee eee 
OO ————————————— — 


Factors ] 2 3 
] .8759 - 4439 -.2085 
2 4393 .9259 . 1944 
3 - 2285 2153 2762 





In inspecting the error, one sees that the highest areas of 


difference are first the VSTM test and then the RPM test, as previously 


noted. 
Table B10 
Error Matrix for Rotated HEd and LEd Comparison 
] 2 a 

Stroop Word all, -.0842 tlees 
Serial Learning SP 0397 ~01Z5 -.2709 

FR .0174 .0604 -.1978 
Progressive Matrices -.3167 .2499 -. 1349 
Cross-modal Coding -.0218 . 1036 .2988 
Figure Copying - .0933 - 0300 -.345] 
Memory for Designs -.267] .0554 -.2723 
Visual STM -.5218 - .4359 . 1345 


Rotation did not reconcile the differences in Factor III as the 
two highest loadings for the Hobbema group have opposite signs and have 


similar signs for the Edmonton group. The major difference in Factor III 


fal 

















Jo eer tasdpiAd ont tent vase ono ,vorKe oft paitosqent al 
vleuotveva 26 ,t29t MO ond mart bas Seat MT2V odd fovtt ove songystttb 
-bston 

Of8 sidst 7 


noefysqmod b3jJ bas baH botsioA yo? xfoteM yorrd 











e § f 
CESS, $h80.- VTE. . bsoW qoors2 
e20ts . - asin. \oe0. {2 patrissd Is trv92 f 
aver, - agad. ATIO. a | 
OnEr.- PERS, Tore.- 25otytem svizestpo1d - 
8BeS . aeOr. 8fS0.< esibod fsbom-2201) 
Fane. - OOEO, - SEO. - —-pntygod swwp tt. 


angi 26d es roma 
oe ai 





164 


seems to be the relationship between the VSTM and STR W. The Hobbema 
children have scores that are limited by lack of speed, while the LEd 
children have scores that improve when the children proceed more slowly. 
As the last step in this series of comparisons, the HEd group was 
compared to the LHo group. 
In the unrotated comparisons (Table B11), Factors I and II compare 
favorably, although with less congruence than for the LEd-LHo 


comparison (.83 and .77). Factors III have a negative coefficient 


Table Bl] 


Matrix of Tucker Coefficients for HEd and LHo 
Comparison (Unrotated) 


Factors ] 2 3 
] . 8256 .0550 - .4850 
2 0729 wr alee: -.034] 
3 aerate .6279 - .4689 


which represents a simple (arbitrary) sign difference (-.47). Rotation 
in this case removes the sign difference and generally improves the 
congruence level (Table B12). 

The rotated comparison produces coefficients of .89, .90 and .65 
for the three factors, making this the most satisfactory comparison 
overall. The main areas of difference (Table B13) seemed to be in the 
loadings of STR W and MFD, as evidenced by the high values in the error 
matrix. 


It is, however, unwise to place much emphasis on the differences 
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Table B12 


Matrix of Tucker Coefficients 
for Rotated HEd and LHo 


aoa lee 


Factors ] 2 3 
] . 8893 ol24 -. 3829 
eo PoUD3 . 8966 -.0646 
8 -. 3563 -.0613 6517 


between factor structures found by this technique, as this procedure 
seems to overreact to differences. It is perhaps a better technique for 
finding areas of similarity. Another problem is the difficulty in 


assigning levels of significance to the coefficients. 


Table B13 


Error Matrix for Rotated HEd and LHo Comparison 


CO 


] 2 3 

Stroop Word ope -.0508 .6432 
Serial Learning SP -.0014 . 1145 .2400 

FR U5) 7 . 1588 .2460 
Progressive Matrices . 2000 - .2067 -.2468 
Cross-modal Coding . 1598 -. 3356 . 1887 
Figure Copying PAL .0015 eal le, 
Memory for Designs as a ~.3547 ~4135 
Visual STM .1174 -.0657 -.0717 


ne earn nn ene 















ese ,- SSIE. £088. f . 
had, - ae8 . £206 . . 7 
ThED, efao.- B80e.- cogs ieee -_ 





Cri 


ayuboio1g 2idt 26 .supfardoet 2fdd ya bovot eevesouvte wosost nsowssed 
not supiniost taited 6 eqertrsq ef ST .@sonevettth OF Fs6sviSvO OF amesZ 
ni ysfuatttth ot ef mafdovg yvortooA .etivelimte Yo eserves pntbnit . 


.2tnatotttseo ot of sonsattingte to efavel pataptees : 


E18 safdet 


noziveamod oHJ bos b3H betstof vot xivtem vod 











E § f 
: ; a te te ngt i - 
SEND. 8080.- sate. byoW qoovs2 i. 
OORS. ant. SFO. - 42 onimbel falise a 
QBAS. BB2I . viae. at id) Seeing 








‘aie as” Mi ppt? 1 








i 


= ‘ f . oh 
Prpey Dl dae: Ce 7. 


166 


Perhaps the main conclusion to be drawn is that the basic 
clusterings of scores for all groups are very similar for at least two 
factors. The third factors may represent the areas of greatest 
difference and may provide some clues to the differing strategies 
involved. 

It seems that the greatest differences revolve around the 
relationship of the STR W and other visual test, particularly the VSTM. 
This test along with the RPM, FCT and MFD are open to both successive 
and simultaneous processes and thus may be most sensitive to differences 
in these processes. Performance may depend on selecting the best suited 


strategy for each case. 


Summary 
An analysis of the WISC profiles showed the three groups to be 


most different on the Verbal scales and the LHo and LEd groups to be 
Similar on the Performance scores. This pattern of verbal differences 
and nonverbal similarities is similar to those presented earlier and 
tends to reinforce the belief that the two low achieving groups are 


intrinsically similar, differing only in cultural experience. 
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APPENDIX C 


Intervention Tasks 


Used with Groups I and II (Hobbema) 
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Maximum Treatment (Group I) 


Individual presentation 


Sequence Story Boards 

Parquetry Designs 

Serial Recall 

Coding 

Matrix Serialization 

Auditory Discrimination and Digit Span 


Group presentation 


Sesame Street 

Filmstrips - Visual discrimination and spatial orientation 
- Visual-motor co-ordination 
- Visual memory 
- Figure and ground 


Visualization 


Minimum Treatment (Group II) 


Group presentation 


Filmstrips - Visual discrimination and spatial orientation 
Visual-motor co-ordination 


- Visual memory 
Figure and ground 


Visualization 


- 
io 
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